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In the course of archeological investigations pursued in New 
Mexico under the auspices of the American Museum during the 
past four years some chronological data have come to light which it 
seems proper to bring to the attention of students without further 
delay. The data consist mainly of observations on the strati- 
graphic relationship of several widely distributed types of pottery. 
Other facts of importance, such as architectural variation, exist, 
but these are less convincing and besides seldom immediately useful 
in determining the relative age of a ruin. This preliminary treat- 
ment is therefore deliberately confined to a presentation of the 
stratigraphy, together with a brief outline of the distinguishable 
ceramic features and the application of the results thus obtained 


to the ruins in the limited area under investigation. 


GENERAL CONSIDERATIONS 
As is well known, there are in the Southwest several more or 
less localized types of prehistoric pottery, such as ornamentally 
indented coiled ware, several distinct varieties of painted wares, 
and likewise, a somewhat varied group of glazed ware. Dr. J. W. 
Fewkes has only recently made us acquainted with another hitherto 
! This article is a preliminary report of one phase of the systematic archeological 
exploration and excavation in the Rio Grande valley undertaken in 1912 by the De- 


partment of Anthropology of the American Museum of Natural History. 
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little-known ceramic type! of a unique character which was most 
intensively developed in the Mimbres valley but which occurs 
also in the adjacent Rio Grande country and probably beyond, 
towards the Pecos river. This fine, relatively ancient ware is of 
the painted order and seems to mark the southeastern limits of 
Pueblo culture in the United States. 

To the north of the Mimbres center, extending up the Rio Grande 
drainage basin almost to the Colorado boundary, is another ceramic 
area characterized primarily by glazed pottery. The eastern limit 
of this area is somewhat uncertain, but it appears not to extend 
beyond the longitude of the lower Pecos and Red rivers, while in 
the west it remains within the Rio Grande basin except for a 
slender arm extended by way of Laguna and Acoma to the Zuii 
valley where it again expands, taking in the country drained by 
several tributaries of the Little Colorado, close to the Arizona-New 
Mexico boundary. Leaving out of account probable sporadic 
occurrences in the Hopi country to the northwest, at Ysleta del 
Sur to the south, and also at reported minor sites along the Canadian 
river and elsewhere on the eastern plain, glazed pottery is distributed 
over an area approximating 20,000 square miles in extent, a stretch 
of territory which may be said to constitute the northeastern border 
section of Pueblo culture. 

The greater portion of the country in question seems unfit for 
almost any sort of aboriginal existence, being either mountainous or 
desert-like plateau, lacking water. But the flood-plain of the 
Rio Grande and some of its tributaries, likewise the lower levels 
of the high relief with its springs and small patches of tillable soil 
offered inducements to a sedentary agricultural people. There is 
hardly a suitable spot that does not show some trace of former 
Indian life. To be sure, many of the settlements were small and 
perhaps temporary. But, disregarding those sites, there are on 
record for the region about three hundred ruins, some of them very 
large. Judging from results obtained in the Tano district alone, 
it is safe to say that a thorough-going examination of the entire 


1 ** Archeology of the Lower Mimbres Valley, N. M.”" (Smithsonian Miscellaneous 


Collections, Vol. 63, No. 10, Washington, 1914.) 
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glazed pottery area would reveal probably twice the listed number 
of abandoned pueblos. The situation thus developed, area and 
environment being taken into consideration, becomes analogous 
to that observed in parts of California and in the Mound Builder 
area. That is, the implied population mounts to figures out of 
proportion on the one hand, to the productivity of the country and 
on the other, to the historically known facts. We may, therefore, 
reasonably suspect a lengthy occupation by either a shifting or a 
changing population; in other words, that the ruins in question are 
not of the same age. 

Hitherto no archeological work of consequence has been done 
within the limits of the glazed pottery area, except in the north- 
western part of it, 7. e., in the Pajarito plateau district, where Dr. 
E. L. Hewett and his associates of the Archaeological Institute of 
America have been engaged for some years. However, the con- 
ditions here do not seem thus far to have yielded precise chrono- 
logical information. At the same time it is only fair to state that 
it has been more or less apparent to every student since Bandelier 
made his first observations that the Rio Grande Pueblos underwent 
certain cultural transformations in prehistoric times.' In the 
region under investigation by the American Museum, a district 
which lies southeast of the Pajarito plateau and somewhat central 
in the glazed pottery area, this fact was evident from the beginning. 


Thus, traces of ‘“‘small-house”’ ruins marked by sherds of painted 
pottery of the black-on-white variety, as well as by coiled ware, 
were found in several places during the reconnaissance and it was 
easy to see that these sites antedated the large Tano ruins, say of 
the Galisteo basin, which were characterized chiefly by glazed 
pottery. At the end of the first season’s work one of these glazed 
types of pottery had been eliminated as of historic date, having 
been found constantly associated with bones of the horse and other 


domestic animals and in fact only in particular sections of such 


1 Since the above was written Dr. A. V. Kidder has published his paper entitled: 
“Pottery of the Pajarito Plateau and of Some Adjacent Regions in New Mexico,” 
Mem. Am. Anthrop. Assoc., Vol. II, Pt. 6, 1915, in which he characterizes four styles 


of pottery and tentatively places the same in chronological order. 
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pueblos as San Cristobal, San Lazaro, San Marcos, Galisteo, and 
San Pedro Viejo, all but the last of which were known as Mission 
centers down to about 1680. But there were still apparently at 
least two distinguishable types—with several variants—of glazed 
pottery, the relative ages of which could only be surmised because 
both occurred in association with the strictly historic ware, though 
not with the same frequency. As no actual excavation was under- 
taken during 1913, nothing further was accomplished until 1914, 
when the importance of the subject had fairly impressed itself. 
By the opening of the season it was reasonably certain, both from 
internal evidence and from various general considerations, what was 
the chronological order of the four apparent pottery types, but 
tangible proof was still wanting. 

This desideratum, as it happened, was obtained at the first site 
excavated, viz., San Pedro Viejo or Paako, a pueblo ruin lying on 
the southwestern edge of the Tano territory, near the head of the 
valley separating the San Pedro and Sandia mountains. Later, 
these findings were verified and supplemented by data obtained 
from a refuse deposit at Pueblo San Cristobal on the east-central 
border of the Tano country, 7. e., at the west base of the Trans-Pecos 
highlands, about seven miles south of Lamy. Again in 1915, veri- 
fications were made at the abandoned pueblos known as San Marcos, 
Cieneguilla, and Arroyo Hondo or Kuakaa, these last sites being 
all well toward the northern and northeastern limits of the Tano 
range and not far from Santa Fé. The result of these observations 
is the identification and chronological order of four, or practically 
five, successive styles of pottery corresponding to as many periods 
or stages in the history of the people occupying the late Tano and 
adjacent Pueblo territory. What follows is intended merely as a 


brief outline of the facts in the case. 
STATISTICAL DATA 
The data required to establish a chronology were of course to be 


looked for only in those places that bore evidence of long settlement. 


Actually superposed successions of ruins or large stratified refuse 


deposits are not as common, however, as might be expected, and 


| 
| 


NELSON] CHRONOLOGY OF THE TANO RUINS, NEW MEXICO 163 


where they do occur, there is often no appreciable differentiation 
in the remains. Nevertheless, at San Pedro Viejo two super- 
positions were discovered, one showing contact of the historic type 
of glazed pottery with another earlier type of glazed ware, and the 
other showing contact of the older of the two preceding glazed 
types with the black-on-white painted ware. These were, however, 
merely clean-cut superpositions showing nothing but time relations. 
Towards the end of the 1915 season another case of contact similar 
to the last of the two mentioned above was found at Pueblo Kuakaa. 
But, as before, these sections, being incomplete in that they showed 
no trace of the fourth type of glazed ware, could not be taken at 
face value. That is to say, while the positions of the two extreme 
members of the pottery type series were fixed, the chronological 
order of the two middle members was not proved, though strongly 
suggested. However, at Pueblo San Marcos and also at Pueblo 
Cieneguilla, both in the ruins proper and in the refuse heaps, the 
ancient type of glazed ware twice noticed in contact with the 
black-on-white ware was found actually mixed with it, the one 
gradually replacing the other. This latter was the evidence wanted, 
because it accounted for the otherwise unknown time interval that 
separated the merely superposed occurrences of types and from the 
point of view of the merely physical relationship of contiguity, 
connected them. The remaining fourth type of pottery could now 
take only one position in the series, namely, that of third, counting 
from the bottom. But all these various superpositional and tran- 
sitional sections are incomplete and fragmentary, each showing 
merely the time relations of two successive pottery types at some 
place or other in the total series of four or five types. Hitherto 
no complete section has been found, and probably does not exist 
unless possibly it be at Pueblo Pecos. This site, according to 
Bandelier, shows evidence of settlement in the days of black-on- 
white pottery and, as is well known, was inhabited down to about 
1838.1. The Tano section that comes nearest to filling the require- 

1 Since the above was written Dr. A. V. Kidder of the Andover-Pecos Expedition 
began work at Pecos and, if I understand the situation correctly, he has found a 


complete chronological section which tallies quite closely with observations in the Tano 
district. 


} 
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ments was found at Pueblo San Cristobal. Here are to be seen 
the dwindling remains of a large refuse heap, still measuring about 
ten feet in depth on the vertical exposure in the bank of the creek 


Fic. 20.—The San Cristotal refuse section, 9 ft. 8 in. thick, yielding three 
successive types of pottery. Note skull protruding from original surface soil. 
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which has undercut and carried away the missing part (see fig. 20).! 
Human burials were visible at different levels of this débris when 
first seen in 1912, and in order to obtain some skeletal material a 
five-foot bench was excavated from one side of the artificial deposit 
to the other, along the edge of the creek. At that time it was no- 
ticed in a general way that different types of pottery fragments 
prevailed at different levels but no effort was made, until too late, 
to keep them separate. This happened partly because I was not 
continually present during excavation, having decided beforehand 
that chronological data were to be obtained in the ruins only and 
not in burial mounds where grave diggers in overturning the débris 
again and again had surely destroyed the planes of stratification. 
3ut as all data from the ruins remained inconclusive after practically 
three seasons’ work I returned to San Cristobal in 1914 to make a 
test. <A visibly stratified section of the refuse exposure showing no 
evidence of disturbance was selected and a block of this measuring 
3 by 6 feet on the horizontal and nearly to feet deep was excavated. 
I performed this work with my own hands, devoting fully three 
days to the task. The potsherds from each separate foot of débris 
were kept apart and the finally classified numerical results appear 
in the following table. 

This test is not perhaps all that could be desired; but inasmuch 
as its results in their general bearings agree absolutely with the 
partial data obtained before and since at other sites, no effort has 
been made to strengthen the inevitable conclusions. Had a greater 
volume of débris been handled, the figures of the table might pos- 
sibly have lined up a little better and possibly not, because a larger 
block of débris would doubtless have included areas disturbed by 
burials, etc. Even with the conditions as given, viz., a visibly 
stratified and undisturbed block of deposit, accidents are entirely 
probable and no stress should be laid on individual figures, which at 
best are more or less arbitrary. The table as a whole is, however, 
both consistent and intelligible. 

1 For a larger general view of the refuse deposit, its relation to the topography and 
adjacent ruins, see also Pl. I. of my descriptive report entitled “‘ Pueblo Ruins of the 


Galisteo Basin.’ 
XV, pt. 1, 1914.) 


(Anthropological Papers, American Museum of Natural History, vol. 
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Type I, Two, | Type II, Two Color Glazed Cype Il 
and Three Color are Vhree Color 
Painted Ware Glazed Ware 
rhickness Corru- Bi t Gray, Yellow 
siscui Red Yellow Gray gray, Yellow 
pee Ware Ware Ware Ware Pink and Red- 
Section Ware lish War 
Black-on-White Black or Black or Black or 
Painted Ware Brown Brown Brown 
Glaze Glaze Glaze Glaze-and-Paint 
Design 
(x) (2) (3) (4) (s) (6) (7 
Ist. ft. 57 10 2 24 2 34 5 
sa “* 116 17 2 6. 90 76 6 
7 4 7 
3d * 27 2 10 68 18 48 3 
4th “ 28 4 6 52 20 21 
sm 60 15 2 128 55 85 
6th “ 75 21 8 192 53 52 1? 
7th 53 10 40 20 I5 
8th “ 56 2 118 45 I 5 
oth * 93 1? 107 3 
“* 84 1? 69 
8 in. (126) (103) 


Examining the table as it stands, we see at once that column I 
has no chronological significance, corrugated cooking pottery of 
essentially the same style having been in use throughout the time 
period represented by the ten-foot accumulation of débris. Column 
2, likewise, is relatively useless for chronological purposes because 
the so-called “biscuit ware”’ indicated by it runs a rather unsteady 
course from beginning to end. The rest of the table is as satis- 
factory as could well be expected, whether we study the columns 


as individual or as related units. Column 3, representing black- 


on-white painted ware—called Type I—has its maximum expansion 
at the bottom and becomes negligible about halfway towards the 
top. The few fragments found in the upper four feet indicate 
probably heirloom vessels held over from early days or else speci- 
mens dug out of the ruins and not at all that this type of ware 
continued to be manufactured.' Whatever historical significance 
attaches to the fact that the ware was as its maximum development 
when the refuse began to accumulate we must leave for later 
consideration. The 4th, 5th, and 6th columns, representing con- 
temporary variants of early glazed ware—called Type II—show 

1 The figures 69 and (103) in the roth foot of Column 3 may need explanation. 
This roth foot of débris in actuality measured only 8 inches in thickness and contained 


69 potsherds. Had the débris measured a full 12 inches it should have contained about 
103 potsherds. This wil! also explain the lower figures in Column I. 
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very nearly normal frequency curves. That is, the style of pottery 
indicated came slowly into vogue, attained a maximum and began 
a gradual decline. At the point where the maximum is reached the 
preceding style will be noticed to have come to practical extinction. 
Column 7, standing for a ware combining painted and glazed orna- 
mentation—called Type I1I—barely gets a showing; but it appears 
to make the proper start for another normal frequency curve, such 
as would be expected. This curve might doubtless have been 
completed by excavation in other refuse heaps of later date than 
the one here tried. As no such supplementary test was made the 
succeeding style of glazed pottery called Type IV, and referred to 
already as of historic date, cannot appear at all in this statistical 
way. Its position in the chronological type series is, however, fixed 
by an abundance of sound evidence. Finally, there may be men- 
tioned, as Type V, a painted style of ware which is clearly the 
forerunner of modern Pueblo pottery, though it takes its start 
prior to 1680. This particular ware does not seem to occur at San 
Cristobal or in any but the westernmost of the supposed Tano 
ruins and is therefore perhaps of Keresan origin. With these few 
remarks we may leave the statistical aspect of the table to speak 


for itself and turn our attention to its pottery classification. 


DESCRIPTION AND CLASSIFICATION OF POTTERY 

As will readily be perceived, the validity of the numerical data 
set forth in the preceding table depends upon the classification of 
the pottery. In attempting this the same difficulty arose that 
confronts the student in dealing with any other series of related 
phenomena: there were overlappings and minor variations that for 
the sake of simplicity had to be ignored. Consequently, the separa- 
tion of the Tano pottery into nine stylistic groups—seven of which 
appear in the table—is only an approximation to the actual facts. 
Future study of the ceramics is sure to compel further subdivision. 
But the basic characters here seized upon, are sufficiently distinct 
to warrant the classification as far as it goes; to have noticed minor 
variations would not have affected one way or the other the chro- 


nology to be established. The leading superficial characters of 
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most of the ceramic styles are indicated at the head of each column 
of the table and are also partially illustrated in fig. 21 and pl. vit. 
Those styles or contemporary varieties of styles that mark successive 


sir 


time periods have been named “Types.” In part this terminology 
is no doubt arbitrary, but it will serve present purposes. Finally, 
it must be stated that in attempting the following comprehensive 
description of the pottery it was found necessary to consult the 
material dug out of the ruins as well as that obtained from the refuse 
heaps. 

Corrugated or Coiled Ware (Column 1 of Table).—This ware is 
almost invariably covered with soot and was evidently made ex- 
clusively for cooking purposes. Hence, it naturally shows no such 
finesse of technique as is found to characterize the coiled ware 
outside the glazed pottery area. The ware ranges evenly from top 
to bottom of the refuse heap and occurs at all Tano ruins from the 
earliest to the latest; but as it undergoes no appreciable modifications 
in form, finish, or composition it must be left out of account for the 
present as chronological data. The leading characters of the ware 
are as follows:— 

1. Form, Size, etc—Normally a jar (olla), spherical body, short neck, flaring 
rim; occasional shoe or bird-shaped pots with knobs suggesting wings and tails; 
bowls uncertain. Sizes range from miniature to medium, approaching large. 

2. Surface Finish.—Piain coil of primary and sometimes apparently secondary 
origin; indented coil (finger, finger-nail or sharp implement being used) with 
occasional effort at ornamental effect. Coiling and indenting often obscured 
either by wear or by “wiping” during process of manufacture. Some specimens 
of later times show evidence of a micaceous wash. 

3. Paste Composition—Gray colored clay, more or less tempered with coarse 
sand or crushed rock of crystalline nature. In early times some crushed pumice 
stone may have been added, while in later times micaceous substance was occasion- 
ally mixed in. Vessel walls are thin and brittle, the latter fact being due probably 
to constant use over the fire. 


Biscuit Ware (Column 2 of Table).—This peculiar kind of pottery, 
which can be detected even by the touch, may or may not be a 
lineal descendant of the local black-on-white painted ware that 


precedes it (see Column 3 of Table). At any rate, it is the only 


1 For additional illustrations of several of these pottery styles, the student should 
consult Dr. Kidder’s paper already cited. 
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style of painted pottery to maintain its vogue side by side with 
glazed ceramics from the beginning to the end of the latter's exis- 
tence. There seem to be two kinds of biscuit ware, the most 
common being of a dull white or light gray color, the other of a 
dull yellowish tone. This latter has its probable forerunner in 
a more or less distinguishable variety of the black-on-white ware, 
but the prototype of the former has not been found thus far. Judg- 
ing from both the time and space distribution of the typical biscuit 
ware, it seems probable that this was not manufactured by the Tano 
themselves, but was secured by trade either from the Keres or the 
Tewa in whose old territory it is very abundant. The most common 
ware exhibits the following characters: 

1. Form.—Bowls, often asymmetrical, hemispherical body with slight 
constriction near the top and a more or less flaring rim; with or without a flattened 
edge—approaching right-hand illustrations under Types I and II, fig. 21. 
Vessel walls unusually thick. Sizes range from small through medium towards 
large. 

2. Surface Finish.—More or less smoothly polished, with and without an 
exceedingly thin wash of the paste material, in colors ranging from dull white to 
gray, depending on length and nature of use. 

4. Ornamentation.—Geometric design on one or both sides, more or less 


crudely executed, in dull black paint. Rim edge sometimes dotted. Awanyu 


symbol common. 

5. Paste Composition—Homogeneous, finely granulated, light in weight, 
soft and porous, lacking cohesive strength. Tempering material practically 
absent, though occasional quartz-like crystals occur. The composition suggests 
nothing so much as ground-up pumice stone or volcanic tufa, a substance which 
is so very abundant in the Pajarito region where biscuit ware is most plentiful. 

We. come now to the type series of the pottery which establishes 
the chronological relations of the Tano ruins. Before proceeding 
to the description of these types special attention is directed to 
fig. 21, giving illustrations of the gradual specialization of the rim 
sections of the bowls. 


Type I 


Two and Three-Color Painted Ware (Column 3 of Table).—The 
pottery actually figuring in the table is a local variety of the black- 
on-white ceramics commonly identified with the generalized sub- 


- 


TYPE IV 


GRAY WARE, GREENISH GLAZE. HISTORIC. 


TWO-COLORP 
TYPE M 
COMBINATION GLAZED-AND-PAINTED WARE 
THREE -COL Oi 
TYPE 
RED, YELLOW AND GRAY WARES, GLAZED. 
TWO-COLOR 
TYPE I 


BLACK-AND-WHITE PAINTED WARE. ANCIENT. 
7WO AND THREE-COLOP 


Fic. 21.—Typical rim sections of Tano pottery, only bowls being represented. 
The very gradual specialization suggests genetic relationship. 
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stratum of Southwestern Pueblo culture.! Bandelier generally 
associated the ware with ‘‘small houses,” 7. e., with what might be 
called a pre-Pueblo stage of sedentary life; but the data now at hand 
enable us to state that the large quadrangular form of village 
typical of the Rio Grande valley in later times was fully developed 
before the black-on-white pottery went out of style. The ware as 
a whole is perhaps not quite so fine as that of the Mesa Verde and 
Chaco regions on the one hand or of the Upper Gila and Mimbres 
regions on the other. It is particularly lacking in variety of form. 
In decorative symbolism it approaches the abandoned northwestern 
Pueblo area rather more than the southwestern and is little, if at 


all, inferior to it. The characterization of the ware follows. 


1. Form, Size, etc-—Bowls predominate; ladles, t. e., bowls, with handles, occur; 
jars very rare. Body form of bowls hemispherical. Rim section almost in- 
variably plain, with top edge flat, rounded or pointed; occasional flaring lip (see 
Type I, fig. 21). Bowls come in small and medium sizes, vessel walls uniformly 
rather thin. Jars are miniature and medium. 

2. Surface Finish—Some bowls show trace of coiling or of basket mould on 
the outside. Surface rubbed more or less smooth on one or both sides. Slip or 
wash on one or both sides (often crackled) in colors—like the paste—ranging 
from dull white to blue-gray, depending on length and nature of use. 

3. Ornamentation.—Applied inside of vessel (very seldom outside), rather 
skillfully, in black paint. Design geometric, rectilineal and curvilineal; hachure 
work and bands of thin parallel lines common; occasional pieces with paint dots 
on edge of rim as in Mesa Verde ware. 

4. Paste Composition.—Variable on close examination. Matrix always of a 
grayish color, sometimes almost white with a bluish tinge (color of wood ashes), 
fine grained, closely knit, hard, and firm. Tempering material varies. Sand 
or crushed rock of a crystalline nature occurs in some pieces, but crushed basalt 
is more common. Sometimes the two are mixed and both may be nearly absent, 


as in the apparent prototype of biscuit ware. 

Attention must be called at this time to the fact that an ex- 
ceedingly small percentage of a black-on-red painted ware is 
generally mixed with the black-on-white, as is the case in the Chaco, 
Mesa Verde, and other districts. Thus far only bow] fragments 
have been found. These show a gray colored paste, red slip on 

1 There is some reason for believing that black-on-white ware in the Tano district 


has a local prototype not associable with Pueblo culture, but of this more at some 
future time. 
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both sides, geometric design in black on the inside, and sometimes 
a design in white on the outside. The ware is of a decidedly pleasing 
appearance and is probably a forerunner of the most prominent 


variant of the next type of ceramics to be considered. 


Type II 

Two-color Glazed Ware (Cols. 4, 5, 6 of Table).—As indicated in 
the table this ware comes in three distinct varieties of color—red, 
yellow, and gray—with ornamentation done in black or brown glaze. 
There are, however, several reasons besides brevity of treatment for 
grouping the three kinds of pottery under one and the same heading. 
Thus the variants to be described all bear some resemblance to the 
preceding type, they have in addition a number of common char- 
acters, and they are practically contemporary. Individually con- 
sidered, the red ware seems to have arrived first—in fact it was 
probably the transition form, while yellow and gray wares held 
out the longest and gave rise no doubt to the succeeding type. At 
first sight the shift of types seems rather violent. For ages black- 
on-white and black-on-red wares had been in vogue and now we find 
the black-on-white replaced by black-on-gray and black-on-yellow 
wares, the black-on-red only having held over.! More striking still 
is the fact that ornamentation is now applied with glaze instead of 
paint. Nevertheless, there are indications enough to suggest that 
the transition from Type I to Type II was not very sudden in any 
sense of the word (see e. g. rim section in fig. 21); but as yet details 
on this point await investigation. The outstanding characters of 
the ware are as follows: 

1. Form, Size, etc—Bowls predominate but jars occur, the former in sizes 
varying from small through medium towards large, the latter trom miniature to- 
wards large. (A) Bowl bodies are hemispherical as in Type I. Rim sections 
mostly plain, but a few are swelled or show inward or outward curve (see Type II, 
fig. 21). (B) Jars have more or less vertically compressed bodies; round bot- 
toms, wide mouth, with or without neck, with or without flaring lip. The mini- 


ature forms have short bottle necks and have two loop-handles set on the body 
near the neck. 


1 This black-on-red glazed ware is identical with Dr. Kidder’s ‘‘ Schoolhouse 


pottery. 
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2. Surface Finish—Smoothened by rubbing on one or both sides. Slip 
applied on one or both sides (extra thick on ornamented side), in red, yellow, and 

gray color, the same color ¢ overing the entire vessel. 

3. Ornamentation.—Applied on upper half of jars and on inside of bowls 
~~ (seldom outside) in the form of glaze of a color ranging from greenish-brown to 
black, depending to some extent on its thickness and also on color of slip beneath. 
Glaze sometimes crackled. In some cases the ornamental substance is of a con- 
sistency halfway between glaze and paint, in others it is a genuinely vitrified coat- 
ing, resisting a knife point, and every bit equal to the glaze on modern crockery. 
Design is geometric, executed with an effort at precision but somewhat simplified 
in comparison with Type I, the component parts being generally done in much 
heavier lines than in the painted ware, because the glaze had a tendency to run 
and thus to spoil all attempts at a fine-line pattern. Symbolism partly the same 
as in Type I, partly different. Some conventionalized bird figures occur on later 
developments of the ware. 

4. Paste Composition —Resembles Type I sometimes but in general is less 
hard and firm, also lighter in weight. The tempering material has less of basalt 
and more of sand. Color of matrix varies greatly, depending evidently not on 
nature of clay used but on color of slip applied to vessel. Often it is gray in the 


center as in Type I, e. g., and red near the exteriors; but in other cases it is red 


clear through as if coloring matter had been mixed into the paste. There is of 
- course, also, the occasional possibility of the red color being due to oxides in the 
clay. 
Type III 


Three-color Glazed Ware (Col. 7 of Table).—The distinguishing 
feature of this type of pottery is that its design element, or part of it, 
is outlined in glaze and filled in usually with red paint, the com- 
bination design being placed on a ground color or slip of a different 
order such as yellow, pink, gray, and even some shade of red. 
This ware, while not well represented in the Table for the San 
Cristobal refuse heap, is diffused apparently over the entire glazed 
pottery area and is especially abundant in the large Tano ruins. 
It was in use for some time after the Spaniards came to New Mexico 
but is nevertheless essentially of prehistoric date. The ware is 
doubtless a descendant or a development with modifications, good 
and bad, from the preceding type, though the detailed proof of 

4 this statement remains to be worked out. But while the new type 
of ceramics has gained in diversity of form and general adapta- 
bility, it has lost not a little in decorative elegance. Its main 


characters may be summed up as follows: 
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1. Form, Size, etc-—Bowls and jars are about equally abundant and both occur 
in sizes ranging from small through medium towards large. There are also a few 
vessels of the jug type with combination spout-handle, resembling the common 
Peruvian specimens of that order. Vessel walls are a little thicker than formerly 
but show some range. (A) Bowl bodies hemispherical. Rim sections decidedly 
varied in thickness and curve (see fig. 21). (B) Jar bodies more or less vertically 
compressed, often slightly asymmetrical, bottoms round (jars from the Keresan 
territory have flat or punched up bottoms), mouths wide, necks vertical or con- 
tracting, lips absent or flaring. 

2. Surface Finish—Rubbed smooth on one or both sides, except on inside 
of jugs where coiling is often left undisturbed. Two different-colored slips were 
generally applied to different parts of the vessel. Thus in the case of a bowl the 
outside bottom—the part invisible when placed right-side up—was usually painted 
red while the rest of the surface, inside and out, received a slip of some light shade 
of yellow, gray, pink or even red, which served as background for the ornamental 
design. In the case of a jar the lower half of the body and the inside visible 
portion of the neck was generally (not always) painted red while the outside of 
the neck and the upper half of the body received a slip in one of the several colors 
enumerated above, and which here also served as background for decoration. 

3. Ornamentation.—Applied as already indicated on the outside of the neck 
and upper part of the body of jars and on the inside as well as on the upper outside 
portion of the bowls, partly with glaze and partly with paint, the latter usually 
red. Exceptions occur where no ornament has been added on the outside of 
bowls ur on the neck of jars. The characterizing feature of this pottery type, 
viz., the ornamental figures outlined with glaze and filled in with red paint, are 
generally confined to the neck portion of the jars and to the outside of the bowls; 
but sometimes the combination design does occur also on the body portion of a 
jar as well as on the inside of a bowl (see pl. vi), in which case the outside of the 
bowl is usually left blank or is merely marked by a few dashes of plain glaze. 
Designs mostly geometric as before, more or less crudely executed, and in part 
spoiled by the glaze running beyond its intended limits; quite a number of con- 
ventionalized bird figures; some more or less realistic bird figures, mammal figures, 
etc.! 

4. Paste Compositions.—Not so uniform as to be a leading character by which 
to identify the ware. Some of the paste is like that most common in preceding 
types; but in general it is more porous and brittle than formerly. The colors 
range through various shades of brown, red, and gray; sometimes red with a gray 
core, resembling the gray of previous types. The tempering material varies 
much in nature and quantity, fine sand, coarse sand, or crushed rock, vari- 


colored granules of uncertain nature—perhaps crushed potsherds, etc., being used. 


Accompanying the mass of type ware are a few specimens 


1 See Dr. Kidder, op. cit., for illustration. 
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probably of contemporary date which except for general crudeness 
of finish might be regarded as two-color ware of the preceding type. 
These are mostly miniature and small vessels of the ‘‘ prayer bowl” 
variety, rectangular in outline, flattened bottom, more or less 
vertical sides, usually painted red, decorated with a few dashes of 


glaze and in one instance with a semi-realistic bird figure. 


Type IV 

Historic Two-color Glazed Ware.—This style of pottery, though 
very short-lived, has been singled out as a chronologic type because 
it is strictly characteristic of those ruined Tano pueblos that were 
inhabited between 1540 and 1680. It has been found also in ruins 
whose historic occupancy is not a matter of record, e. g., at Pueblo 
Tunque; buthere as elsewhere, the ware occurred in association with 
bones of domestic animals, fragments of copper, iron, porcelain, 
etc., and never under any other condition. The characterizing 
peculiarities of this pottery are its diversity of forms and its sim- 
plified but execrable decoration. In other words, the ware, while 
somewhat specialized and perhaps more adaptable to use, is far 
less artistic than formerly for the reason principally that it is not 
genuine Indian art but a poor European imitation. It represents 
the breakdown of Pueblo culture under the first century of stringent 
Spanish régime. The detail features of the ware may be summed 
as follows: 

1. Form, Size, etc—Bowls, jars, platters of various odd outlines, cups or 
mugs with loop-handles, melon-shaped vessels, rectangular vessels, etc. Sizes 
range from miniature towards large. Thickness of vessel walls have considerable 
range. (A) Jars have more or less vertically compressed body, often somewhat 
angular in outline, round or flattened bottom, wide mouth, no neck as a rule, 
with or without flaring lip (see fig. 21). (B) Bowls show hemispherical body, 
convex bottom. Rim exceedingly varied in thickness and disposition, being 
either vertical, incurving or outcurving; lip absent or outflaring (see fig. 21). 

2. Surface Finish—Decidedly varied, some red ware being polished to a 
high degree like modern Santa Clara black pottery, some rubbed to an average 
degree of smoothness as formerly, and some merely scraped but not smoothed at 
all. A slip appears on most (not all) of the ware, usually in a gray color, some- 
times yellow or cream color and occasionally red. 

3. Ornamentation.—Applied as before on one or both sides of a bowl and on 
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the upper portion of the body of a jar, in the form of glaze. The color and general 
appearance of this glaze is a very characteristic dark brown when thickly applied 
and of a greenish hue when the coating is thin. Generally the iridescent glaze 
substance is of such striking and excellent quality as to incline one to the opinion 
that it was compounded after a Spanish formula. The fact that the artist could 
not control it at all seems suggestive of the same idea. The designs attempted, 
though of the very simplest geometric nature, were almost invariably ruined by 
the running of the glaze (see pl. vm). 

4. Paste Composition.—Varies but slightly from preceding type, but there 
are exceptions of closely knit, hard and firm matrix. Normally the paste is 
porous and brittle. Tempering material either coarse or fine crystalline. Colors 


are brick red, reddish, brownish, and gray. 


Type V 

Modern Painted Pottery—Whether the Tano potter actually 
revolted against the degenerative tendency of his art during the 
first three-fourths of the seventeenth century, or whether his more 
advanced and at the same time more conservative Keresan neighbor 
came to his assistance is uncertain. But the fact remains that 
some time prior to the Rebellion of 1680, painted pottery of a 
decidedly modern stamp began to replace the glazed ware at the 
village of San Marcos, and to a slight extent elsewhere. At Cienega 
and Cieneguilla the painted pottery occurs in such profusion, and 
with no admixture of glazed ware, as to lead one to conclude that 
these settlements were of post-Rebellion times, though history is 
silent on the subject. Now it happens that ware of this sort is 
found in considerable abundance at the ruins of Pueblo Kotyiti 
(excavated 1912) and also at the nearby ruins of Pueblo Kuapa of 
earlier date in the Keres country to the west of the Rio Grande. In 
the Tano ruins of pre-Rebellion times it is scarce, however, and 
may not occur in quantity except at San Marcos. For this reason 
we may dismiss it for the present with a few delineatory remarks. 

The material at hand for the Tano ruins consists of but a few 
fragments and it will therefore be impossible to go into any details. 
Bowls and jars both occur, possibly also other forms. Seemingly 
there are no more vertical jar rims, but the bowl rims show at least 


several of the former variations. Vessel surfaces are more or less 


well rubbed. The undecorated portions of the ware—bottoms, etc. 


> 
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are generally painted red, the other portions ordinarily a light 
pink. The ornamentation, placed on this pinkish ground-color, 
is done with black paint. Sometimes the figures are merely out- 
lined with black paint and filled in with red paint, as in Type III. 
The decorative lines are generally thin, straight or curved and done 
with only a fair amount of precision. All designs are geometric, 
with some few of a semifloral nature. The vessel walls are rather 
thicker than formerly. The paste is of light weight, porous, and 
brittle, containing a good deal of sand. Its color ranges between 
red and dull yellow, the latter resembling at times the color of 


unburned adobe. 
SUMMARY 


The present paper is, of course, not a study of Tano ceramics but 
merely an attempt to establish the basis for a chronology. To that 
end the principal styles of pottery have been described in more or 
less tedious detail chiefly to convince the student that the differences, 
particularly of the so-called successive types, are real and not imagi- 
nary. Only the grand divisions, peculiar not to the Tano district 
but in a measure to the whole glazed pottery area, have been con- 
sidered and merely from a concrete or objective point of view. Sub- 
divisions of styles, such as “Frijolitan’’ and ‘Standard Pajaritan”’ 
suggested by Dr. Kidder probably exist also in Tano ceramics. At 
any rate transition material is present. But these are matters for 
future discussion. 

The principal difficulty in making the classification has been to 
devise a terminology that shall be readily intelligible and also simple 
enough to be permanently useful. Both archeology and geology 
suffer confusion by the use of geographic words that are meaningless 
without an appended definition. For that reason I have avoided 


99 46 


repeating Dr. Kidder’s terms such as “Schoolhouse, 


Frijolitan,”” 
Pajaritan,”’ etc., though the latter two are both convenient and 
expressive and may for all I know be desirable labels for local 
modifications of a particular type of glazed pottery. On the other 
hand, a terminology that is self-explanatory is necessarily clumsy. 


Still, for the present, I see noscheme more convenient in the prose- 
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cution of my own work than the preceding classification which may 
here be summarized. 
Type I. Two and Three Color Painted Wares. 


1. Black-on-white. 


2. Black-on-red. 
3. Black-and-white-on-red. 
Type II. Two Color Glazed Wares. 
1. Black-(or brown)-on-red. 
2. Black-(or brown)-on-yellow. 
3. Black-(or brown)-on-gray. 
Type III. Three Color Glazed and Painted Wares. 
1. Black-glaze-and-red-paint-on-gray. 
2. Black-glaze-and-red-paint-on-yellow. 
3. Black-glaze-and-red-paint-on-pink. 
4. Black-glaze-and-red-paint-on-red. 
Type IV. Historic Two Color Glazed Wares. 
1. Brown-(or green)-on-gray. 


2. Brown-(or green)-on-red. 

3. Brown-(or green)-on-yellow. 
Type V. Modern Painted Wares. 

1. Black-on-pink. 

2. Black-and-red-on-pink. 

The above types of pottery succeed each other in the order 
given; but accompanying them from beginning to end, without 
undergoing any marked changes are two additional types, viz.: 

1. Corrugated or coiled ware. 
2. Biscuit ware (7. e., a surviving variety of black-on- 
white ware). 


APPLICATION OF CHRONOLOGICAL DATA TO THE TANO RUINS 


Accepting the foregoing chronological deduction as essentially 
correct, we may properly conclude this study by trying out our 
scheme on some of the ruins in the territory to which it applies. A 
limited amount of data in the way of potsherds, etc., is available 


for several subdivisions of the glazed pottery area and judging from 


these it seems probable that the entire region underwent about the 
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same stylistic changes. But for present purposes it will be enough 
to illustrate the possibilities of chronological determination by 
applying the facts at hand to the Tano district from which alone 
our data are nearly complete. Substituting for the five successive 
pottery types a corresponding number of time periods we get the 
following results, set forth in tabular form. 

The table must for the present be left to speak for itself. It is 
not complete in some respects and it may even be incorrect on two 
or three points; but the final report on the alignment of the Tano 
ruins will not differ very much from the indications above presented. 
Of particular interest is the steadily decreasing number of ruins 
marking the successive Pueblo periods, but until the capacities of 
the various ruined villages have been estimated it is useless to put 
definite constructions upon the figures. The offhand impression 
is, however, that the housing facilities during the first three periods 
of Pueblo history in the Tano district remained very nearly uniform 
because as the villages decreased in number they increased in size. 
This might mean among other things that the population remained 
fairly stable. 

In conclusion it may be well to repeat that the foregoing attempt 
to establish a chronology is based on purely concrete and numerical 
data. It is a study largely of small fragments of pottery, their 
number, nature, and physical contact relations. But the case for 
chronology can be strengthened by the investigation of architectural 
modifications, although these at best cannot serve as a sound clas- 
sificatory basis. Furthermore, when the very considerable quan- 
tities of crushed pottery vessels obtained during three seasons of 
excavation have been assembled and put in shape for comparative 
study it should be possible to observe either a series of sharp breaks 
in the symbolism on the pottery, or else a gradual development of 
motifs. Such a study it now seems probable will show that the 
successive styles of ceramics arose the one from the other and that 
therefore, by inference, we may assume a relatively steady and 
uneventful career for the people inhabiting the Tano territory. 


AMERICAN MUSEUM OF NATURAL HIsTorRY, 
New City 


NEW DATA ON THE TRENTON ARGILLITE 


CULTURE! 
By LESLIE SPIER 


tte paper presents new data relating to those finds at Trenton 
known to Abbott and Volk as the “argillite culture.” 
These investigators report that three distinct cultures are 
associated with three strata of the terrace south of Trenton, the 
remains of the Delaware Indians with the present surface soil, the 
“argillite culture”’ with the yellow loam immediately beneath, and 
a paleolithic culture with the gravels below the yellow loam. Our 
data are from the yellow loam. 

Our excavations in the yellow loam at the Abbott farm yielded 
about two thousand specimens. We find but few forms of artifacts 
among these, pitless hammerstones, and chipped stone implements 
of the arrow point and large blade types. The remainder of the 
specimens are chips and fragments of various materials, fragments of 
bone, and fire fractured pebbles. In sharp contrast with these are 
the remains of the Delaware in the surface soil above: pottery, bone, 
shell, and copper implements, polished and engraved stone objects, 
notched and grooved sinkers, pitted and pitless hammerstones, and 
arrow points and larger chipped blades. Again, while only a limited 
number of arrow point forms are found in the yellow loam, the form 
of the Delaware points varies widely. We recognize then, in agree- 
ment with Volk, that we have here a simple culture set over against 
one that is relatively complex. The identity of the “argillite 
culture” is therefore not to be confused with any other. 

Not only is the distinction between these cultures definite and 
sharp, but our preliminary study in this direction has yielded no 
evidence that the culture represented in the yellow loam is not 

1 Read before the American Anthropological Association at Washington, D. C., 
asa preliminary report on archeological explorations in New Jersey conducted by 


the American Museum of Natural History. 
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homogeneous. That is, we have found nothing that we may not 
refer to a single culture, nor have we found any differentiation in 
type corresponding to the vertical distribution of these artifacts. 

Excavations at the Abbott farm were begun in 1914 by Mr. 
Alanson Skinner. Two series of specimens were removed by two 
methods. The first of these, the result of careful troweling, showed 
that specimens were to be found in quantities in the yellow loam, and 
a tabulation of their positions showed a suggestive vertical arrange- 
ment. The second series from extended shallow trenches showed 
that the specimens were distributed throughout the site within a 
few feet of the surface soil. This work suggested the following as 
immediate objects for the work of 1915 which was undertaken by 
the writer 

1. To determine whether the artifacts lay in more than one plane 
of deposition. 

2. To determine if the artifacts lay in groups. 

3. To determine if the artifacts in the yellow soil were always 
found distributed vertically in a characteristic manner. 

4. To determine the relation of the artifacts to certain geological 
features, (a) red bands, () pebbles. 

For this purpose the trenches were extended, excavation being 
carried below the specimen-bearing region through a barren region 
one foot in depth. Trenching proceeded by two methods: the bulk 
of the material was removed in levels four inches in depth and sifted, 
while sections of particular interest were carefully sliced away with 
a trowel. The depth of each specimen was recorded from an 
arbitrarily established plane, the plane of contact of the surface 
soil with the yellow loam. 

We note that the specimens, with few exceptions, lay flat or 
with their long axes horizontal. In size they ranged up to hammer- 
stones, and we note that no artifact was larger than the largest 
pebble or small boulder in the loam. The rarity of large artifacts 
and large boulders is strictly comparable. 


We have indicated on the profile (fig. 22) the distribution of the 
specimens by figures representing the number of specimens found 
near the positions occupied by each figure. Beginning at the 


western end, it will be noted that 
only isolated specimens were found 
in the first 180 feet, east of this 
the mass of the specimens lie in a 
single plane at a grade of 1.5 per- 
cent to 2.0 percent for the first 
400 feet, and roughly parallel to 
the surface for the remaining dis- 
tance. This plane lies from 12 to 
18 inches below the surface. To 
these data we must add that of 
the work of 1914 in Trenches I and 
2, which is in entire agreement. 
(These trenches lie beyond the 
crest of the slope and therefore not 
in the plane of the profile, but 
they are nevertheless indicated at 
II and I respectively.) 

On further examination we find 
that specimens do not occur in all 
sections of this plane, but that 
they lie in groups with isolated 
specimens between. The distribu- 
tion of the specimens comprising 
a group is exactly what might be 
expected as a corollary of this fact. 
Tabulating the recorded positions 
for one group shown at III on 
the profile, we find the distribution 
as shown in Table I. 

These series are shown graph- 
ically in fig. 23. Here we note that 
the west-east arrangement is of the 
type found in chance groupings, a 
normal frequency distribution. On 
the other hand, the form of the 
north-south arrangement is not so 
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TABLE I. 
From West to East 
Distance from Trench A (feet): 
From North to South 
Distance from Trench wall (inches): 
s7" 35” 20” 15” 
Frequency: I I 3 2203 2 0210 2 1012 Erses 2390 
(Continued) 
Distance: 0” 5” 24” 34” 41” 48’ 
Frequency: 4 01000 I 2 I I 
Distance from Trench A in Feet i 
30 25 15 10 5 
Distance from Trench Wall in Inches 
Fic. 23.—Horizontal distribution of group III. 
clear. Compare these with the east-west distribution of a group 
in Trench 1 shown at II :— 
Distance from E side of trench (inches): 
96” 87” 84” 82” aa” 62” 60” 54” sa” 48” 47” 42" 39” 35” 30” . as” 
Fre- 
quency: 
Bone 2262.9 
Arti- | | 
(Continued) 
Frequency: 20” 15" 
| | 
Bone 21212 .312 «3 33315 
Total 21223 04120 100040 43325 13301 
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Again in this series we find that the arrangement is that of a normal 
frequency distribution. 

Turning to the vertical arrangement of specimens in these 
groups we find a characteristic distribution. Tabulating the 
number of specimens occurring at each inch of depth in the groups 
at I-V on the profile (fig. 22) the following series were obtained. 
For comparison with these, data of Volk and Mercer from Lalor 
field are tabulated. (E. Volk: Archaeology of the Delaware Valley: 
Papers of the Peabody Museum of Archaeology and Ethnology, 
vol. 5, Cambridge, Mass., 1911, p. 85 et seq. H.C. Mercer: A 
New Investigation of Man’s Antiquity at Trenton: Proc. Amer. 
Assn. Adv. Sci., 1897, Salem, 1898, p. 370 et seq.) It must be 
noted that in both of Volk’s series the frequency of positions men- 


tioned in the text is represented, not the number of specimens. 


Depth Below FREQUENCIES 
Plane of . 
Contact } 1 
I 
2 I I I 2 
3 2 I 2 I 3 I I I 
4 2 6 I 7 I 9 3 I 
5 3 o 4 5 3 9 6 o 
6 o I o 9 14 13 4 6 
7 4 4 5 5 14 7 4 I 
8 4 6 9 8 5 Is 6 4 
9 I 4 6 I I 7 4 o 
10 2 2 2 5 5 3 
II 4 3 3 °o 4 2 6 4 oO 
12 I 6 5 4 6 o 15 7 6 
13 4 I 4 2 2 
14 2 I 4 2 3 2 I 
Is I 4 I 2 2 
16 o I I I I I 2 2 
17 o I 2 5 ° 2 ° 
18 I 2 2 
19 ° I 4 I 2 I 
20 I I 2 3 I 
21 I 5 3 
22 4 I 
23 3 
24 2 ° 4 
25 ° I 
26 I 
27 ° 2 
Oo 
I 
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These series are shown in graphic form in fig. 24. 

An inspection of these series shows their similarity in range and 
manner of dispersion. The ranges are similar, varying from 13 to 
21 inches (for if a random instance be omitted from Series IId, its 
range is 21 inches rather than 29 inches). In each series the position 
of maximum frequency is at the middle of the range, and the dis- 
tribution is symmetrical about this point with the frequency of 
occurrence progressively less from the center to the extremes of the 
range. We recognize the close resemblance, if not identity, between 


Piane of 


Contact I Vv Vv Volk-1894 Volk-1897 Mercer-1897 
| | | T T 
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303 


F1G. 24.—Vertical distribution of groups. 


the form of distribution common to these nine series and the typical 
frequency curve. We are to conclude then that in these groups 
there is a uniform manner of vertical distribution. 

In view of the fact that the data from Lalor field resemble those 
from Abbott farm in indicating a unimodal vertical distribution, 
we would be inclined to expect that the specimens occur throughout 
the entire district in a single plane of deposition. 

Having determined the distribution of the artifacts in a definite 
manner, let us consider their relations to other features of the yellow 
loam. 

Artifacts were found in, above, and below the red bands which 
traverse the yellow loam. The relation between the sequence of 
the red bands and the uniform vertical distribution of the artifacts 
was found to be highly variable. 

Artifacts were found among the pebbles in the loam. The walls 
of the trenches were examined and the vertical range of distribution 
of the pebbles was noted. In ten of the sixteen cases where pebbles 
and artifacts were noted at the same points, we found that their 
vertical ranges were either identical, or the range of the artifacts 
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was included in that of the pebbles. To determine the manner of 
distribution of the pebbles and its relation to that of the artifacts, 
series were obtained at III and V on the profile (fig. 22). Tabulating 
the number of pebbles in each inch of depth below the plane of 
contact, and comparing corresponding data for the artifacts, we 
obtain the following series: 


Plane of Contact Ill V 
(Inches) 
Artifacts Pebbles Artifacts Pebbles 
2 
I 4 e° 4 
2 4 I 6 
3 a 3 3 
4 I I 10 
5 2 3 16 
6 5 14 20 
7 5 14 20 
8 3 5 22 
9 5 I 15 
10 2 9 14 
II 0 5 2 10 
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13 8 o 10 
14 9 12 
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15 32 2 
19 32 o 
20 41 2 
21 30 2 
22 40 I 
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24 33 I 
25 24 ° 
20 24 
27 23 I 
28 20 
29 31 | 
390 40 
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These series are shown graphically in fig. 25. An inspection of the 
two pebble series shows their similarity and their close resemblance 
to the typical frequency curve. On comparing each with the corre- 
sponding artifact series, we note that the modal points occur at 
about the same depth, that the manner of distribution is identical, 
and that the range of dispersion of the artifact series, if not identical 
with that of the pebbles, falls within it. If we are to conclude that 
the pebble series are identical with the corresponding artifact series, 
it seems reasonable to regard both as components of a single series. 

It seems possible to apply statistical methods for a further and 
detailed comparison of these data. 

To summarize, these data may be interpreted as showing: 

1. That the artifacts are culturally distinct from those of the 
Delaware. 

2. That they lie throughout the site, and probably throughout 
the district, in groups forming a single plane in the upper part of 
of the yellow loam and roughly parallel to the surface. 

3. That they have a characteristic vertical distribution. 

4. That, while they bear no fixed relation to the red bands, their 
vertical distribution is probably identical with that of the pebbles. 

AMERICAN MUSEUM OF NATURAL HisTory, 


New City. 


THE APPLICATION OF STATISTICAL METHODS TO THE 
DATA ON THE TRENTON ARGILLITE CULTURE! 
By CLARK WISSLER 
| HE writer will briefly consider the suggestion of Mr. Leslie Spier 


that statistical methods can be applied to the tabulated 

positions of artifacts and pebbles in the Trenton deposit. 
Perhaps more than any other phase of anthropological research, 
archeology is languishing for the want of improvements in method. 
Those who work in other sciences know that agreat deal depends upon 
the method of handling data, but current archeology itself furnishes 
good examples of this as in the far reaching results of Dr. Kidder’s 
study of pottery, Mr. Nelson’s decisive chronological determinations 
in the Galisteo pueblo group, and lastly Professor Kroeber’s sug- 
gestive chronological classification of sites near Zufii. In each case 
it was a matter of method. Mr. Spier has also made an important 
contribution in pointing the way to the use of much more precise 
methods of handling stratigraphic observations. 

Mr. Spier’s specific point is that the tabulation of his finds ac- 
cording to successive depths in inches gives a typical frequency curve. 
Following up this suggestion we may apply certain well-known 
criteria to the data. 

1. First-we may ask, if the series of artifacts from the different 
trenches are homogeneous, or are true samples of the same general 
distribution. Inspection indicates that the several distributions 
tend to the same form. Calculating the averages (A) and varia- 
bilities («) in the usual way we get the following for Spier’s frequency 


tables :-— 
n A 
25 8.1 + 3.80 
42 9.9 + 4.35 
10.2 + 4.67 
55 8.0 + 3.21 
46 7.0 + 2.52 


1 Read by title before the American Anthropological Association at Washington, 
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It will be noted that the values of A are similar except for III. 
In this case there are no artifacts in the first 9 inches of deposit, 
so that if we deduct this we have A = 9.8. The maximum differ- 
ence in A would then be 2.9 and the certainty of this would be 
expressed by + 0.82. This cannot be considered as indicating a 
certain difference in the true values for A. Since all measurements 
were taken from the line of contact with black soil, we introduce 
another variable into our series, which though obviously small in 
value still must tend to disturb our averages. Even the slightest 
allowance for this would leave much less reason to consider the 
distributions as independent. 

We are also able to compare these data with those of Volk and 


Mercer from trenches in Lalor field. 


Volk.. 1894 109 7.8 + 2.87 
1397 65 11.2 + 5.31 
Mercer. 1897 56 9.8 + 4.87 


With one exception these fall within the preceding limits. 
Mr. Volk’s 1897 finds give A = 11.2 which gives us a maximum 
difference of 11.2 — 7.0 (our lowest average) = 4.2. The certainty 
of this value for A = + 0.77. While this approaches a real differ- 
ence even when discounted for the plane of contact variable, it is 
but one case out of seven. Further we must note the possible 
change of the plane of maximum frequency as indicated in III and 
that we are comparing trenches in separate sites. Further, the 
measurements of Mr. Volk are all taken together while each of our 
series represents a single section of a trench. 

In conclusion it may be said that we are justified in treating all 
these distributions as parts of the same series, or that the same 
causes of deposition acted on all. There is then a plane of maximum 
deposition running through the entire deposit, the direction of which 
is indicated by the averages for our different series. 

2. The next point to consider is, Are the artifact series component 
parts of the pebble series? This is a much simpler problem than 
the preceding because we can compare the data from each trench 
separately. First, let us take Mr. Spier’s series for V. The pebble 
13 
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series contains 194 cases giving an average of 9.1 + 4.37. As stated 
above, the artifact series for the same trench is 7.0 + 2.52. The 
difference between these is 2.1 + 0.53. While this is a variation 
that falls near what may be considered a real difference, it is not 
far enough removed to be positive. 

The series of pebbles for III requires special consideration since 
it was made by two observers. Mr. Hoover, the chief field assistant, 
carried the trench to a depth of 29 inches at which point Mr. Spier 
took it. Mr. Spier’s count was considerably higher than that of 
Mr. Hoover and the combined series gives a curve of composite 
appearance. As no sifter or gauge was used to determine the 
minimum size of pebbles, individual differences in the observers 


should be expected. The entire series was as follows: 


PEBBLE SERIES FOR III 


Inches Pebbles Inches Pebbles 
oO 2 24 33 
I 4 25 24 
2 4 26 24 
3 4 27 23 
4 I 28 20 
5 2 29 31 
6 5 (Change of Observers) 
7 5 30 40 
3 31 34 
9 5 32 30 

10 9 33 21 
Il 5 34 14 

12 9 35 13 
13 8 36 9 
14 9 37 7 
15 17 38 I 

16 21 39 I 
7 32 40 I 

18 32 4! I 
19 32 


Average depth. . 


21 30 23.31 + 
o=7.55+ 
23 33 
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Comparing this with the artifact series for the same trench we 
get a difference of 4.5 + 0.77. As it stands this is a positive differ- 
ence. We note, however, that the distribution is not altogether 
symmetrical and that the difference corresponds to the change in 
observers. 

The best way to approach this case seems to be the following: 

Let us assume that: 

1. Sizes of pebbles are constant. 

2. That both observers are equally accurate in count and 

measure. 

3. That observer y took smaller pebbles than x. 
Then it should follow that y’s curve would have the same base as 
x’s and both be typical and symmetrical. In this case y and not x 
completed the last quarter (approximately) of the series. Under 
the previous assumption y’s count for a given ordinate wili exceed 
x’s by a constant ratio of increment. Had either alone completed 
the series the average would have been the same, one having a larger 
number of cases than the other. In this case it is clear that x was 
on the last quarter of a typical distribution curve and when y took 
up the count he started with a higher value but reached the same 
point on the base as would x had he continued. Since y's other 
pebble curve is symmetrical and the joint obtained curve has the 
approximate ‘form of the theoretical curve in our figure, we may 
consider assumptions I and 2 proven. 

When we calculate the average for the xy curve, the value ob- 
tained will be too high because the greater count of y is added to 
one side alone. Just how much reduction should be made to reach 
the true average is difficult to calculate, but by inspection of the 
curve as plotted, it appears probable that the corrected average 
would fall between 19 and 20. In any event the value of the 
obtained average (23.3 + 7.55) would be considerably reduced and 
any such reduction would tend to bring it down to the level of an 
accidental difference. 

From Mercer’s published data for his trench in Lalor field, 


Mr. Spier was able to check out the following :— 
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1.9 + 0.61 


Attention should be called to the fact that a series of bone 
fragments was given by one trench (IIb). The average for this 
was 10.2 + 4.67 which can be shown to be coincident with the 
artifact series for the same trench. 

While all the preceding leaves little ground for differentiating 
between the pebble and artifact series, it may be noted that in 
each of the three cases the average for pebbles is actually higher than 
that for artifacts. Should this hold for a few future cases, it would 
make it quite probable that there was a slight real difference be- 
tween the two series. Yet this would not materially affect the 
main point, that the artifacts and pebbles occur together. 

3. We shall now consider the question, can the manner and 
agency of deposition for pebbles and artifacts be determined by a 
study of the distribution curves? Thisis a comparative problem. 
If we knew just how pebbles are distributed in sand of known origin, 
we could make a direct inference. Unfortunately, we have at hand 
no such data for either water or wind deposits. 

In the case of artifacts we are somewhat more fortunate. Mr. 
N. C. Nelson’s pottery tables for the refuse heap at San Cristobal 
Pueblo give us large segments of two typical curves (3 and 4). 
Here the manner of distribution is known, but we do not know the 
particular causes that give us this form of curve. That it represents 
an increase and decline of population is unlikely because another 
type of pottery tends to be numerically constant throughout. It 
seems more likely that these curves represent in the main the rise 
and decline of a culture trait. But these curves represent special 
types of pottery and not the ceramic trait as a whole. When we 
take the total number of pottery fragments in the section excavated 
we find them tending to be constant. ‘The wide fluctuations occur 
approximately at the nodes of the distributions for the selected 
types. As the totals stand for each level in the San Cristobal refuse 


heap, it is difficult to see how they can be interpreted as indicating 
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anything but an average uniform intensity of the ceramic trait as a 
whole and a fairly constant population. On the other hand, we do 
have fluctuations appearing as due to the rise of certain popular 
styles and it is these styles only that give us the typical distribution 
curve. These assumptions are based upon the idea that the 
number of pottery fragments finding their way into a refuse heap 
at a given moment will be proportional to the number of pots in use. 
TYPES AND VARIETIES OF POTSHERDS AND THEIR NUMERICAL REPRESENTATION IN 


EXCAVATED SECTION OF REFUSE HEAP AT PUEBLO SAN CRISTOBAL, NEW MEXICO 


Table from N.C. Nelson. 


Type I. Type 
I'wo and Type Il lhree Color 
lhree Color I'wo Color Glazed Ware Glazed 
Painted War 
Ware 
Thick Co | 
Thi Biscuit Gray a. 
, Ware lov in als 
Section Ware . Black-or Yellow | Gray Ware, and Reddish 
Whit Ware, Black Black or Ware 
Painted r Brown Brown Combination 
Ware Glaze Glaze Glaze-and 
Paint 
Design 
1 (4) 7 
1st ft 57 10 2 2 2 34 5 155 
ad “ 116 17 2 64 90 70 6 309 
3d 27 2 10 68 18 48 3 173 
4th“ 28 4 6 52 20 21 131 
Sth“ 60 15 2 128 55 85 345 
6th “ 75 21 8 192 53 52 1? 402 
7th“ 53 10 40 gI 20 I5 229 
8th “ 56 2 118 45 I 5 227 
oth“ 93 1 (?) 107 3 203 
rothft. 
=8 in. 84 (?) 69 153 
(126) (103) 


In many respects the chipping industry represented in our 
trenches is comparable to a ceramic trait elsewhere. Now the total 
ceramic curve at San Cristobal is not of the symmetrical form found 
at Trenton. It is only two curves for selected types of pottery that 
take this form. These are then curves of specific styles in ceramic 
art and not the typical distribution for the ceramic art of San Cristo- 
bal as a whole. If this is correct then we should not expect to find 
our artifacts at Trenton taking the distribution forms we have 
shown, unless they were deposited by some agency other than 


human. It may be objected that this chipping may be a single style 
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pulsation like one of Mr. Nelson’s types of pottery. The difficulty 
in accepting this view is that we have no other associated traits. 
It is scarcely conceivable that such a trait should go out without 
parallel displacing traits. The objection does not therefore seem 
a valid one, and we have in these facts of distribution another 
reason for considering the Trenton deposit to be a. geological phe- 
nomenon. It would be conceivable that the Trenton curve rep- 
resents merely the rise and decline of population, if it were not for 
the facts of pebble distribution and the horizontal alignment of 
artifacts. These alone seem sufficient objection to such an inter- 
pretation. 

We may also compare some shell-heap data. In the report of 
Loomis and Young on a shell-heap in Maine (The American Journal 
of Science, 1912, pp. 17-42) we have a diagram giving the precise 
locations for all artifacts in a given unit of space. Unfortunately, 
the table of measurements is not given but an approximate tabula- 
tion can be checked out that will serve our purpose. Accordingly, 
Mr. Spier has made the following compilation for a two inch interval. 


Unworked Worked Bones | Worked Stone Pottery | Total 


Inches 

3 6 I ee 7 
5 4 I I 6 
7 3 4 3 
9 7 2 9 
11 II 5 I 2 19 
13 3 I 4 
1s I 2 I I 5 
17 5 I 6 
19 3 I 4 
21 I I 
23 17 2 3 2 24 
25 ‘i I I 
27 5 ee I 6 
20 8 2 I II 
31 2 I 3 
33 a I I 
35 23 7 30 
37 3 3 
39 I I 
4! 2 I I 4 
43 3 “+ 3 
45 I I 2 
47 3 3 
49 I 32 
6 6 


WISSLER] TRENTON ARGILLITE CULTURE 197 


It will be noted that on the average every twelfth inch marks a 
layer of great frequency with more or less scattered finds between. 
If, for example, we divide the diagram according to these points of 
greatest frequency, we get four zones containing 44, 44, 52 and 48 
finds respectively. There is no good reason why the unworked 
bone in this table is not comparable to the bone fragments in our 
Trenton trench IIb, but there is no similarity between their dis- 
tributions. 

Thus when we compare two typical examples of deposition 
incident to cultural activity we do not consistently find the normal 
type of frequency curve, whereas at Trenton all our finds, bone, 
pebbles, and artifacts, have this single type of distribution. Hence 
until some additional data are brought forward, we must consider 
the depositing agent at Trenton to be geological. 

The tendency of geologists has been to interpret this site as a 
wind deposit. It is now necessary for them to show that wind will 
deposit pebbles of this size and in such a vertical order, because the 
preceding observations are far more consistent with the assumption 
that water was the agent of deposition. 

AMERICAN MUSEUM OF NATURAL History, 

New York City. 


STONE IMPLEMENTS FROM TRENTON AND STATEN 
ISLAND: CHARACTER AND SOURCES OF 
MATERIALS 


By J. VOLNEY LEWIS 


INTRODUCTION 


HE materials used in this investigation include thirty arrow 

ei points and other implements and fragments from the 

Abbott farm, near Trenton, and ten specimens from village 

sites on Staten island. Of the total of forty, thirty-six are shown 

in plate vu; the other four (three from Trenton and one from 

Staten island) were destroyed in the preparation of the thin sections 
for microscopic study. 


GENERAL CHARACTER 


Seventeen of the thirty specimens from Trenton and nine of the 
ten from Staten island are dark brown and purple to black argillite, 
identical in character with well-known facies of Triassic argillite, 
prominent outcrops of which occur along the Delaware and its 
tributaries from five to thirty miles distant from Trenton. Four 
other specimens from Trenton and the remaining one from Staten 
island are very similar in appearance to the argillite, but are 
harder and more flinty in character and are known as hornfels. 
These are exactly like the hard-baked varieties of Triassic shale 
and argillite along the contacts of the intrusive trap rock (diabase) 
masses of both New Jersey and Pennsylvania. 

There are eight specimens of sandstone, and four of these are 
of the variety commonly known as ‘“‘bluestone,’’ a hard, fine- 
grained, bluish-gray sandstone used extensively in the form of thin 
slabs as flagstone. Such material occurs in great abundance in 
the Hamilton (Devonian) formation of southeastern New York 
and continues southwestward into Pennsylvania near the north- 
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western corner of New Jersey. The famous Hudson river bluestone, 
once extensively used in New York and other cities, has been 
quarried in many places along the middle reaches of the Hudson. 
Flagstone of nearly the same character also occurs a little nearer, 
in the same general region, in the Martinsburg (Ordovician) forma- 
tion of northern New Jersey and adjacent states, where it has been 
quarried in a few places. Numerous outcrops of these bluestone 
formations occur in New York, New Jersey, and Pennsylvania, 
within fifty to seventy-five miles of Trenton. 

Of the other four specimens in the sandstone group, one is a 
dark purplish-red, highly ferruginous sandstone; two are quartzite, 
a hard, highly silicified variety of sandstone; and one is a dense 
yellowish jasper. These may be correlated with well-known vari- 
eties of Hardyston (Lower Cambrian) sandstone and quartzite, 
which outcrop in many places in northern New Jersey and south- 
ward in Pennsylvania, within forty miles or less from Trenton. 

The remaining specimen (from Trenton) is siliceous oolite, 
identical in character with Cambrian and Ordovician oolites of 
central Pennsylvania. These are particularly abundant about 
State College and Bellefonte, in Center county, about 175 miles 
from Trenton; but similar rocks in smaller amounts are also known 
in the eastern parts of the State and in northern New Jersey, in 
oolitic beds of the same ages, providing a possible source within 
forty miles of Trenton. 

References are made above to the probable original sources of 
the materials, although the fragments used by the Indians may have 
been brought in part at least by the streams, since similar fragments 
are found among the constituents of the terraces which are promi- 


nent in many places along both the Delaware and the Hudson. 


RELATIVE ABUNDANCE 


Confidence in the above correlations with the probable sources 
of the materials is strengthened by consideration of the relative 
abundance of the various types. Thus at Trenton seventeen out 
of a total of thirty specimens are argillite, quite certainly derived 


from the Triassic formation, which is near at hand and which also 


200 AMERICAN ANTHROPOLOGIST [N. S., 18, 1916 
affords numerous accessible outcrops of sound rock. The Triassic 
hornfels is also near, but only four specimens of this rock were found. 
The outcrops of hornfels, however, are much more restricted than 
those of argillite, and fresh specimens are by no means so readily 
obtained. An equal number of bluestone implements and frag- 


ments were also found, in spite of the distance of the available 


ABLE 
CLASSIFICATION OF MATERIALS 


The materials referred to may be more fully classified and tabulated 


N St 1er 
Rock Probable Age and S ‘ Trentos 
i nton Staten I 
ARGILLITE 
Opal argillite 14 8 
Calcite argillite Triassic of N. J. and 2 5 to 30 miles 
Quartz argillite Pa. I I 
17 
HORNFELS 
Scapolite hornfels 
Quartz-calcite horn- Triassic of N. J. and : . 
2 8 to 20 miles 
fels Pa. 
Hornfels breccia 
4 I 


SANDSTONE 
Devonian of N. Y. or 
“Bluestone”  Pa.; or Ordovician of 4 70 to! 
N. N. or Pa. 


miles 


Ferruginous sand- 


I 
stone Cambrian of N. J. or i] 
Quartzite { Pa. 

Jasper } 
4 
{Cambrian or Ordovi- 
SILICEOUS OOLITE 4 cian of Pa. (or pos- I 40 to 175 miles 
sibly N. J.) 
Totals 30 10 


sources; but these rocks occur over wide areas and hard, fresh 
material in abundance is found in the natural outcrops. The 
other four specimens of the sandstone group represent nearer 
sources, but again this Cambrian rock is found only along narrow 
belts, and firm outcrops occur at comparatively few places. The 
single bit of siliceous oolite probably represents the more remote 


- 
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and more abundant sources in central Pennsylvania, although it 
may have come from one of the smaller inconspicuous outcrops of 
similar rock near the Delaware. 

The total number of specimens is not large enough to give any 
particular quantitative significance to the exact proportions of the 
different kinds; but the great preponderance of materials from 
nearby sources and the influence of relative abundance and scarcity 
are clearly seen. As already intimated, the materials from Trenton 
may have been obtained by the Indians either directly from the 
natural outcrops or from river pebbles along the Delaware or from 
pebbles and fragments in the stratified drift of the Cape May 
formation, near the surface of which they were found. In any 
case, however, the approximate ultimate sources and distances for 
most of them may be conjectured with considerable confidence, 
and the relative abundance of the different materials is about what 
would be expected, whether they were brought by the aborigines 
or the river or both. Similar sources of supply may be predicated 
for Staten island and other localities along the Hudson. 

It is curious to note that no specimens of Triassic trap rocks 
are found among these Indian remains, although these rocks are 
abundant in the vicinity of Trenton and also on Staten island. 
The basalt flows of the Watchung mountains and the denser 
contact facies of the diabase intrusives of the Palisades, Sourland 
mountain, and numerous other masses, would seem to meet all the 
requirements of hardness, toughness, and density of texture. These 
rocks are harder and heavier, however, and much tougher and 
hence much more difficult to work into shape by chipping, than 
argillite, hornfels, bluestone, and quartzite.’ 


AGE OF THE ARTIFACTS 


From the petrographic examination of the materials alone no 
very definite conclusions can be drawn as to their age, but some of 
them are manifestly very old. Several of the blackish argillites are 
so bleached and altered that they are now a pale yellowish gray, 

' A fuller discussion and more detailed description of these materials will be found 


in Bulletin 18, Geological Series, Department of Conservation and Development of the 
State of New Jersey. 


202 AMERICAN ANTHROPOLOGIST [N. S., 18, 1916 


and the bleaching has penetrated so far that only the central portion, 
or even a small central spot, retains the original color. These con- 
ditions are notably shown in Nos. 7303, 7448, 7476, 7485, and 7517, 
from Trenton, and in No. 4227 from Staten Island. One specimen 
from Trenton (No. 7485), undoubtedly a b!eached argillite, is pale 
grayish in color throughout. Also the reddish quartzite from Tren- 
ton (No. 7333), originally a dark grayish rock, now has only a small 
central spot of this color. 

The great age of these specimens is beyond question. They 
have been bleached by long exposure to the weather and the 
shallow ground waters since they were worked into their present 
shape. This process, especially in the dense argillites, is a very 
slow one, as may be seen in the natural outcrops of these rocks, 
which are decolorized to only a shallow depth as a rule. 

On the other hand, some of the specimens are in a compara- 
tively fresh condition, even on the surface. Apparently these are 
either less ancient or they have been imbedded in soil of a denser 
texture and hence have not been so fully exposed to the weather 
and the percolating ground waters. 


RUTGERS COLLEGE, 
New Brunswick, N. J. 


SKELETAL MEASUREMENTS AND OBSERVATIONS OF 
THE POINT BARROW ESKIMO WITH COMPARI- 
SONS WITH OTHER ESKIMO GROUPS 


By ERNEST WILLIAM HAWKES 


PREFACE 


“OR the past six years the author has made an intensive study 
} of that very interesting people, the Eskimo. Between three 
and four years of this time have been spent in work among 
them, in Bering strait and on the Yukon river in Alaska, and in 
Labrador and Hudson bay in the east. Although the author has 
been principally interested in the ingenious culture of these masters 
of environment, the opportunity for physical observation has not 
been neglected. Consequently, when an opportunity offered for 
filling in a gap in the physical anthropology of the Eskimo, through 
the presence of a very complete and fair-sized skeletal collection 
from Point Barrow, Alaska, in the Wistar Institute of Anatomy in 
Philadelphia, which had been left untouched since its collection in 
1898, the author was very glad to supplement his information on 
this subject. 

A year was spent on the material with the following results. 
The collection was measured and its general characteristics out- 
lined and comparisons instituted with other Eskimo tribes. Later, 
the comparison may be extended to include the Indians bordering 
on the Eskimo. 

The author wishes to thank the University of Pennsylvania for 
its cordial support in this work, and the Director of the Wistar Insti- 
tute of Anatomy for generous accommodations during the pursuit 
of the same. He also wishes to acknowledge his indebtedness to 
Mr. Ralph Linton for the measurements of the long bones, and much 
helpful assistance in the completion of the work. 


203 


AMERICAN ANTHROPOLOGIST 


[N. S., 18, 1916 


INTRODUCTION 


The Eskimo present the unique spectacle of a people extending 
for five thousand miles across the entire northern border of a con- 
tinent, living under the same climatic environment, and practically 
homogeneous throughout in customs and speech. Consequently, 
they offer a problem which is not only sectional but general, and 
any light which may be thrown upon their development, particu- 
larly the physical side, is of interest in connection with the general 
problem of the relation of man to his environment. Although the 
present investigation has been limited to local and racial com- 
parisons, the peculiar situation of the Eskimo may make the results 
suggestive of the larger problem. 

In the following pages we have concerned ourselves chiefly with 
the description of skeletal material from a hitherto little-studied 
branch of this people, the Alaskan Eskimo. The collection includes 
twenty-eight crania, male, female, adolescent, and infantile, and 
three skeletons, brought down from Point Barrow, at the extreme 
northern point of Alaska, in 1898 by E. A. MclIlhenny. The Point 
Barrow Eskimo, as will be remembered from Murdoch’s! report, 
possess the simple Arctic culture characteristic of the more isolated 
tribes of the central and eastern Eskimo, and are as yet unin- 
fluenced by an intermixture of Indian customs and mythology, as 
is the case with the more southerly Alaskan Eskimo tribes. Their 
isolation has also preserved the purity of their physical type. The 
only possibilities of intermixture are with the Athapascan tribes of 
the interior, who are very rarely met with on spring hunting trips 
into the interior, and from whom they are separated by inland 
Eskimo tribes, and with the white whalers, whose influence, as 
Stefansson has shown, has been of such short duration that it has 
not affected the native type. Furthermore, they are separated 
from the Mackenzie river Eskimo, the next division to the east, 
by some two hundred miles of uninhabited coast line, and only 
come in contact with them at infrequent intervals for trade at Barter 
island, or on whaling trips. 


1 John Murdoch, “Ethnological Results of the Point Barrow Expedition” (Ninth 


Annual Repert Bureau of Ethnology, pp. 1-441. Washington, 1892). 
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Thus, the Point Barrow Eskimo have not been subject to 
Athapascan influence, like the interior Alaskan tribes, nor to the 
mixture of Northwest Coast and Russian customs present on the 
Yukon, nor directly to the strong Siberian influence in Bering strait. 
Consequently, they offer distinct advantages as a pure Alaskan 
group. 

For purposes of comparison the Southampton island Eskimo 
have been accepted as typical of the central group. Their situa- 
tion precludes any possibility of Indian contact and they very 
rarely met even other Eskimo tribes. Furthermore, we have an 
excellent intensive physical study of these people by Dr. Hrdlicka,! 
which is a great aid in comparison. In our comparative tables we 
have followed the accepted routes of Eskimo migration, which 
appear to reveal certain well-defined tendencies in physical type as 
well as culture. 

The Eskimo are particularly valuable as offering a fairly constant 
racial type for comparison with widely different Indian tribes 
throughout their extent. Their physical influence on two Indian 
stocks as different as the Athapascan and Algonkian is fully as 
significant as their cultural influences. Dr. Boas has suggested 
the strength of this influence in the east.” 

On the other hand, it would appear from our investigation that 
the influence of the Indian on the Eskimo type in Alaska, at least 
in the northern section, has been overestimated. In the crania avail- 
able we find that the majority of Alaskan Eskimo approximate the 
central type, and in individuals the racial characteristics, as the 
broad face, narrow nose, etc., are as strongly developed as in that 
area. Possibly the superior stature of the western group may be as 
much due to better food, clothing, and housing conditions as to an 
intermixture with Indian tribes, an assumption which has not yet 
been proven. 

Particular attention has been given in this investigation to 
sexual differences which were found to be considerable. We find 


1“ Coritribution to the Anthropology of the Central and Smith Sound Eskimo” 
(Anthropological Papers of the American Museum of Natural History, Vol. V., part 1). 
? Franz Boas, “‘ Physical Types of the Indians of Canada.’" (Annual Archaeolog- 


ical Report, p. 88. Ontario, 1905.) 
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that the exaggerated features, such as breadth of face as compared 
with breadth of head, on which particular stress has been laid, are 
not expressed in the female, but are a characteristic of the male, 
not only in the Alaskan but in the other Eskimo groups. The 
general tendency is for the male to reproduce the racial type in an 
exaggerated form. Consequently, owing to the scarcity of female 
measurements, or the ignoring of sexual differences, as in Bessels’ 
work,! a set characteristic has been accepted as a racial trait. 

In dealing with the mandible we have followed the illuminating 
suggestions of Thompson and worked out the indices which indicate 
the leverage of the jaw. The theory of the comparative shallow- 
ness of the glenoid fossa in the Eskimo being the result of the rotary 
motion of the mandible and the food used by them, as embodied in 
the recent study by Knowles,’ has also been considered for this 
group. It was generally found to hold good and is being worked 
out in detail for later publication. 

The crania offered examples of infantile, adolescent, and adult 
forms of dentition, for which both dental and cusp formule have 
been worked out. It was found that certain primitive character- 
istics, such as the additional cusp of the third molar, and the meeting 
of the incisors edge to edge, were present in this group. 

The skeletal proportions are somewhat larger than those given 
by Hrdlitka for the Smith sound Eskimo, but the form is as typical. 
Certain very primitive characteristics, such as the perforation of 
the olecranon fossa and the extreme forward curve of the femur, 
were noted in the female skeleton. 


INCREASE IN STATURE AMONG THE WESTERN ESKIMO 

The Alaskan Eskimo are a taller and more symmetrical people 
than their brethren of the central and eastern districts. They 
lack that appearance of stoutness and squatness inherent in the 
eastern stock, and for proportion and development of the various 
parts of the body they do not compare unfavorably with Indians 
1 Bessels, Emil. ‘‘Einige Worte iiber die Inuit (Eskimo) des Smith Sundes, nebst 
Bemerkungen iiber Inuit Schadel’’ (Archiv f. Anthropologie, VIII., 1875). 


2 Knowles, F.H.S. ‘‘ The Glenoid Fossa in the Skull of the Eskimo.” (Canadian 
Geological Survey, Museum Bulletin, No. 9.) 
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and whites. It is not unusual to find in an Alaskan Eskimo village 
several men who are six feet tall, with magnificent shoulders and 
arms and bodily strength in proportion. The usual height 
however is about 168 centimeters for men, which is some 10 cm. 
above the height of the eastern Eskimo. The Central Eskimo 
(Southampton islanders), according to Hrdlitka, average about 
162 cm. in height. The average for women among the western 
Eskimo is 158 cm., which approximates the height of the men in 
the Hudson bay region (158 cm., Boas). The female type in Alaska 
is taller and slimmer than in the east, and the width of the face is 
considerably less. Eskimo women of large stature are often seen 
in the northern section of Alaska. The individual variation here 
is more conspicuous than in Labrador or Hudson bay. 

Whether these changes in physical type in the west are due to 
changed conditions or to intermixture with Indian or Asiatic tribes 
is an open question. The conditions of life of the Eskimo in the 
west are appreciably different. They occupy permanent villages 
of comfortable stone and wood iglus, as opposed to the shifting 
winter snowhouse and summer tent of the eastern group. For 
hunting game on the water, the Western Eskimo has for the most 
part abandoned the kayak for the larger and roomier umiak while 
most of the hunting on the sea ice and land is done on foot instead 
of with the dog sledge. Long distance foot races form one of their 
winter sports, and the boast of the old hunters is that they were 
able in their prime to run down a reindeer after an all day chase 
through deep snow. Consequently, we find the lower limbs much 
better developed here than we do further east. This may account 
in part for the increase in stature in the west. 

The rest of the body, as well as the long limbs, has developed 
into larger proportions in the west. Better food and clothing, as 
well as better housing, may have assisted here. To one who has 
seen both regions, as the author has been privileged to do, there can 
be no question as to the superior environment of the Western 
Eskimo. One coming from Alaska to Labrador and Hudson bay 
is struck with the poverty of life in the eastern district, the 
hazardous food supply, and the scantiness of the material culture. 


14 
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The walrus, still abundant in Alaskan waters, have largely forsaken 
the eastern coast. Whales are more frequent in Arctic Alaska, 
although rapidly growing less, than in Hudson bay as the number of 
whaling ships might testify. There is no such tremendous competi- 
tion by white sealers and fishers in the west as obtains on the 
Labrador coast. Although the eastern region has the advantage 
in wild reindeer, the Alaskan Eskimo has drawn on the tame herds 
of his cousin, the Chukchi, since early times, for warm clothing, 
and now, thanks to the American government, has herds of his 
own. The general outlook of the Eskimo in the west appears 
more favorable, and his condition an improvement over the old 
home region of Hudson bay. Consequently, we might expect 
increased stature without taking into account a possible intermixture 
with the Indians of the west, which is difficult of proof. 

The author does not see why the possibilities of intermixture 
wich Indian tribes are any greater in the west than the east. So 
far as we know, the Eskimo have been in contact with the Indians 
in the east as long as in the west. In both regions there has been 
constant warfare and a deep-seated and ancient racial antipathy. 
No cases of intermixture have been recorded, although there is a 
bare possibility of an intermixture previous to historical times. It 
is true that the Alaskan Eskimo, from the Yukon south, have bor- 
rowed much of Indian customs and mythology, but even here the 
racial type is well preserved and the boundary sharply marked. 
The northern Alaskan Eskimo have more intercourse with Siberia 
through the Diomede islands than with the interior Athapascan. 
A very ancient trade has been followed by a considerable inter- 
mixture of blood in the Bering strait region. The inhabitants of 
the Diomedes take their descent in about equal proportions from 
the American and Asiatic sides of the strait. Those Eskimo who 
have penetrated to the Asiatic side (the Asiatic Eskimo) are now 
bi-lingual and have adopted the dress and habitations of the Chukchi. 
The amalgamation of these peoples is now nearly complete, the 
Eskimo only occupying a few remaining villages on the Siberian 
shore. Long before the advent of the white man in these parts, 


they made visits in company to the American side, first hostile, and 
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later in the way of trade. Kotzebue sound was the ancient trading 
place, where the tribes gathered in summer in large numbers from 
both sides of the strait. it is in this section that we find the 
increase in stature most pronounced, rather than on the Yukon or 
in the extreme south. Consequently, we must take into account 
the possibility of intermixture from Siberia as well as from the 
interior of Alaska, in considering the changes in physical type of the 
Eskimo in the west. However, it must be remembered that these 
changes have not been sufficient as yet to overcome the main features 


of the original type. 


THE ACTION OF THE TEMPORAL MUSCLES ON THE SHAPE OF THE 
SKULL 

In the adult male crania of this series the temporal crest is well 
marked and very high (see pl. 1x). It does not appear so 
prominently in the female skulls and hardly at all in the infantile 
and adolescent series. The extensive plane covered by the temporal 
muscle on the adult skull would indicate a very strong development 
of the same. 

Arthur Thompson, in his paper on Man’s Cranial Form, has 
worked out the possible effects of the lateral pressure exerted by the 
temporal muscles on the skull. This was done by exerting pressure 
by means of fibers of silk on the temporal plane of an artificial skull 
inflated with air, which resulted in a compensatory increase in the 
height and length of the skull. The experiment suggested that the 
action of the temporal muscles on the Eskimo skull was similar. 

Hrdlitka later showed that the effect of the temporal muscles 
on the infantile skull was slight, and, as the articulations became 
more firm, the increased resistance would offset the pressure of the 
muscles. He suggested that the temporal muscles act as confining 
pads, and that the growing skull, conforming to the line of least 
resistance, enlarges in the other two main directions, namely, height 
and length. 

The pressure of the temporal muscles is proportional to the 
amount of their use. Consequently, we should expect to find the 


female skull much more scaphoid than the male, as the Eskimo 
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women are almost constantly engaged in chewing boot soles and 
skins outside of the regular exercise the muscles would get in eating. 
But the contrary is true. The female skull is broader and less 
scaphoid than the male, and the temporal surfaces less marked. 
The cephalic index of the female skulls is 76.06 in our series, as 
contrasted with the purely dolichocephalic skulls of the males, which 
average 72.65. The adolescent and infantile crania also tend 
toward mesocephaly, with average cephalic indices of 75.26 and 
77-68 respectively. The term mesaticephalic, then, fits the appear- 
ance of the female and young skulls more accurately. The doli- 
chocephalic character of the head would appear to be attained in 
growth. In the more scaphoid type of the male skull perhaps we 
have another evidence of the adult male producing the racial char- 


acteristics in an exaggerated form. 


SEX DIFFERENCES 

The importance of the sex variation in the Eskimo is considerable, 
and appears to have been overlooked by most investigators. Duck- 
worth and Pain, in their valuable correlation of Eskimo head and 
skull measurements, were careful to make this distinction. The 
main variation in the Point Barrow skulls, outside of the more 
scaphoid appearance of the male skull already mentioned, is in the 
relation of the breadth of face to the width of the head. In nearly 
every case it is under 100 in the females and over 100 in the males, 
the breadth of face being excessive in the males but less than the 
width of head usually in the females. Both the facial and frontal 
width approximate the maximum breadth of the skull more closely 
in the female than in the male. The cephalic and altitudinal 
indices are higher in the female, although the capacity is consider- 
ably less. The facial and nasal indices agree fairly well in both 
sexes. The palatal (external) index of the female is higher than 
that of the male, and the palate broader, due to the extensive use 
mentioned above. The alveolar prognathism of the two sexes is 
practically the same (97.53 being the alveolar index for males, and 
97.198 for females). The adult condition does not seem to differ 
greatly from that of the adolescent (alveolar index 97.706). (See 


Table A.) 
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The mandible of the male is heavier and larger absolutely, but 


not proportionally. 


sexes is similar. 


of the jaw (as formulated by Thompson), is remarkably uniform in 


TABLE A 


Eskimo CRANIA FROM Point BARROW, ALASKA 


Measurements as to Form; Prognathism 


Cat. N« Sex Bas. Pro. 
5400 male 104 
5401 Ii! 
5403 97 
5406 105 
5408 105 
54090 yO 
5410 98 
5411 107 
5414 113 
5415 = 105 
5418 109 
5423 @ 107 
5425 104 
5426 100 

Averages 104. 
5402 fem. 99 
5405 97 
5416 95 
5420 = 97 
5428 94 

Averages 96.4 
5404 adol. 94 

5407 89 
5413 ry 86 
5417 99 
5421 92 
5424 96 
Averages 92.6 

541 inf 78 

422 80 


Averages 


Bas. Nas 


104 
106 
10! 
108 
105 
102 
106 
108 
1160 
105 
107 
107 
102 


105 
1006.2 


102 
98 
10! 
98 
97 
99.2 
96 
03 
90 
102 


92 
96 


98.1 


84 


The general development and lines in both 


The coronoid index, which indicates the leverage 


Alv. Index 


100.00 
95.50 
90.04 
97.22 
97.22 

94.12 

92.45 

99.0 

97-41 


100.0¢ 


101.87 


100.0¢ 


101.06¢ 


95-7 
95-5 
97.0 
100.0 
100.0 


97 


91.70 
96.39 


94.075 


male and female (39.75 for males and 39.19 for females). 


mandibular index is greater in the male (100.15 for males and 
This is due to the female mandible being rela- 


90.478 for females). 


.700 
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The 


| 
92.59 
| 97-53 
= 97.06 
98.08 
94.00 
98.08 
96.91 
97.198 
97-92 
) 
a 
85 
83 
79 
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tively shorter and broader than the male, probably due to the 
more extensive rotary use of the same. The male mandible is 
approximately as long (condylosymphisial length) as it is wide 
(bi-condylar width.) The gripping and grinding powers of the 
jaws in both sexes is tremendous. The Eskimo workman uniformly 
uses his teeth to reinforce his hands in tightening lashings or undoing 
knots of frozen sealskin. The constant chewing by the women soon 
wears their teeth to a common level. The inclination of wear is 
slightly oblique, and pronouncedly so in the men, the outer edge 
of the teeth being worn on the lower jaw and conversely above (see 
pl. x1v). In both sexes there is a strengthening of the alveolar 
process at the molars to withstand the heavy strain put upon them. 
The molars themselves often show an extra cusp, and sometimes 
an accessory one, while the third molar in many cases has a foliated 
appearance, giving additional small cusps. 

The bones of the incomplete female skeleton were found to be 
much more primitive than those of the two male skeletons. The 
olecranon fossa were perforated, and there was an excessive forward 
curve of the femur which was absent in both male skeletons. The 
exostoses for the attachment of muscles were also more pronounced 
in the female skeleton. Generally speaking, the female skeleton 
strikes one as more primitive and less differentiated, and the male 
as more specialized toward a racial type. 


THE FORM OF THE PELVIS 
The female pelvis in the Eskimo is chiefly remarkable for its 


large dimensions. A specimen from Davis strait measured by 
Turner gave the following results :— 


Conjugate Transverse Oblique 
ey 4 5/8 in. 6 in. 5 6/8 in. 
55/8 “ 52/8 5 4/8 “ 
5 2/8 “ 51/8 “ 5 4/8 
Circumference of Brim................. 16 1/2 in. 


The female pelvis in the present series was incomplete, only one 


innominate bone remaining. The dimensions of the same were,— 
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height 205 mm., breadth 150 mm., index 73.13. The measurements 
of the male pelvis were as follows,—max. breadth (external) 299 
mm., general pelvic index 78.92, ant. post. diameter 106 mm., lateral 
diameter (internal) 132 mm., pelvic index at superior strait 80.30. 

It will be seen from the above dimensions that in the Eskimo as 
in other races, the male pelvis is larger in the brim but smaller in 
the outlet than the female pelvis. The dimensions of the outlet 
appear to be unusually large in the female pelvis, which accounts 
for the swift and easy parturition of the Eskimo women reported. 
There is a general custom among the Alaskan Eskimo of expelling 
the infant by pressing on the abdomen. This operation is performed 
by certain old women, who act as midwives for the village. A stout 
sealskin thong is drawn tightly around the waist of the patient, 
the position of the child located, and pressure exerted downward 
by the operator, who stands behind the patient with hands locked 
over the abdomen. The patient kneels on the floor, in which 
position she is delivered in a short time. The operation is not usu- 


ally commenced until labor is well under way. 


OCCURRENCE OF AN EXTRA VERTEBRA IN THE ESKIMO 

In the complete male skeleton (5864) thirteen dorsal vertebrz 
were found instead of the normal twelve. The eleventh, twelfth 
and thirteenth vertebra closely approximated in form the normal 
tenth, eleventh, and twelfth. The thirteenth vertebra was of normal 
size and thickness, with well-developed lateral facets for the attach- 
ment of ribs. The thirteenth rib was present on both sides, being 
rather smaller than the normal twelfth rib, but still well developed. 
The twelfth rib, on the other hand, was much longer than in normal 
individuals, and showed signs of cartilaginous attachment at the 
tips. 

The incomplete skeleton (5429) also gave evidence from the 
articulation of the presence of an additional vertebra between the 
twelfth dorsal and first lumbar vertebra. Turner in the Challenger 
Reports also mentions the occurrence of a supernumerary vertebra 
in this position in the case of two Australians and an Eskimo female 


skeleton examined by him. More recently Charles Dawson has 
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drawn attention to the frequency of extra vertebre in the Eskimo. 
He treats it asa racial characteristic acquired through the continual 
balancing necessary in handling a kayak. 

The wonderfully light construction of this little craft, made of 
driftwood and skins, without keel or ballast, requires continual 
tension to keep it from capsizing. Under these circumstances, it is 
an advantage to have a flexible back and long waist, and the 
individual possessing these characteristics has a better chance of 
survival. When the kayak is overturned, he is able to right himself 
by a powerful twist of the body and stroke of the paddle. This 
trait, transmitted and become general through the survival of the 
fittest, would in time become a racial characteristic. Another 
factor making for a flexible waist is the backward bend of the 
hunter in poising the harpoon when in the kayak, and the continual 
twist of the body in using the double-bladed paddle on either side 
alternately.! 

The additional vertebra is a simian characteristic and occurs in 
very primitive races. It is another evidence of the primitive 
structure of the Eskimo skeleton, in keeping with other anomalies 
discovered in this series as the perforation of the olecranon fossa, 
the extreme forward curve of the femur, etc. 

The lumbar curve in the Eskimo is, however, not in keeping with 
the primitive traits above mentioned, the index (after Cunningham) 
being intermediate between that of the European and those of the 
primitive peoples. The index for the Eskimo is 99.7, as opposed to 
95.8 for the European and 107.8 for Australians, 106.6 for Bushmen, 
and 105.4 for negroes. The lumbovertebral index of 5864, in which 
the thirteenth dorsal vertebra was present, is 99.6, thus differing 
by only .1 from that given by Cunningham as the Eskimo normal. 
This apparently inconsistent characteristic of a supernumerary 
vertebra, in conjunction with a well-developed curve, may be ac- 
counted for by the exercise of the waist mentioned above, which 
demands a high degree of suppleness and elasticity conducive to 

1The author does not wish to insist upon this possible explanation. In a large 
series of Eskimo skeletons from St. Lawrence island examined by a friend since this 
article was written, an extra vertebra was found in only two. So that it would 
appear to be a not uncommon anomaly among the Eskimo, rather than a racial trait. 
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the formation of compensatory vertebral curves. It is noteworthy 
that the Alaskan Eskimo, who do not use the kayak with the same 
expertness as the Greenlanders, from whom Dawson drew his 
material, nevertheless retain this racial characteristic of a well- 


marked curve.! 


OCCURRENCE OF OTHER ANOMALIES 


Although the Eskimo skull is scaphoid in shape, the sagittal 
suture remains open te an advanced age, in contradiction to the 
early closure of crania of this shape in other races, due to lateral 
pressure. In only three of the twenty-eight Point Barrow skulls 
is there a complete fusion of the parietals. One of these is a male, 
and the other a female, both aged. The other case, curiously 
enough, is that of an adolescent skull. The sagittal suture is com- 
pletely closed although the other sutures are well marked and den- 
tition is incomplete. The shape of the adolescent skull is rounded 
rather than scaphoid. The female skulls are less scaphocephalic 
than the male. 

In several of the skulls of both sexes the metopic suture is not 
yet closed in the region of the glabella. The infra-orbital suture 
persists in a majority of cases. There are ten cases of the appear- 
ance of Wormian bones in the occipital region, and one skull 
(5428) shows the rare Epiteric bone. A search for evidence of 
grooves formed by the supra-orbital nerves in the frontal region and 
blood vessels in the occipital,? which are said to be rare in the 
Eskimo, failed to reveal anything in this series. 

The incisors, in the young as well as in the adults, meet edge to 
edge, instead of overlapping as in most races. The canines also 
meet instead of falling one behind the other and are worn down to a 
level with the incisors. They are much thickened and approach the 
pre-molar in shape. The position and wear of the front teeth sug- 

1Cunningham, Lumbar Curve in Man and the Apes. Cunningham Memoirs, 
Royal Irish Academy, 1886. 

2“On Certain Markings, Due to Nerves and Blood Vessels, Upon the Cranial 
Vault; Their Significance and the Relative Frequency of their Occurrencc in the Dif- 


ferent Races of Mankind,” A. Francis Dixon, Journal of Anatomy and Physiology, 
Vol. 38, 1904. 
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gests a side-to-side grinding movement of the jaw in the Eskimo 
as in Mousterian man, as opposed to the direct bite of civilized 
man. The extremely broad palate of the Eskimo is further evidence 
of this movement. Consequently, the teeth are worn off obliquely 
the inclination being inward on the upper jaw and outward on the 
lower. 

In one aged male skull (5403) the atlas is fused with the base of 
the skull, resulting in an obscuring of the outlines of the foramen 
magnum, which appears distorted. In another male skull (5404) 
the foramen magnum is decidedly asymmetrical. In 5408, owing 
to a diseased condition of the bone (plate xiv), the entire base of 
the skull is twisted out of shape. The pyriform shape of the 
foramen magnum was not noted in any of the crania. 


INFANTILE AND ADULT CHARACTERISTICS 
Duckworth and Pain, in “A Contribution to Eskimo Crani- 
ology,”’ have outlined those characteristics of Eskimo crania which 
they attribute to growth, and those which they believe are reten- 
tions of infantile traits. The present series has been carefully 
gone over with this in mind. Of the infantile characteristics 
retained in the adult the following held good: the megasemic orbital 


and the persistence of the infra-orbital suture. For the rest, the 
pyriform contour of the foramen magnum was not present in either 
the young or adults, the prominence of the chin was more apparent 
than real, and the most important infantile trait suggested, the 
dolichocephalic character of the skull, was not borne out by our re- 
sults at all. Both the infantile skulls in our series are mesocephalic 
(indices 78.85 and 75.5), as are the three “young” skulls from 
Southampton island described by Hrdlitka, with cephalic indices 
of 78.1, 77, and 76.1 respectively. We would therefore be 
inclined to place the dolichocephalic character of the adult Eskimo 
head under those characteristics acquired by growth. To this we 
would add the other traits suggested by Duckworth and Pain under 
this head; the low nasal index, depending on the extreme narrowness 
of the nasal aperture (which Hrdlitka suggests may be an adaption 


aperture, the flattened nasal skeleton, the small mastoid processes, 
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to extreme cold); the greater prominence of the malar bones, and 
the scaphocephalic cranium without sagittal synostosis. Of these 
the difference in nasal width is not great proportionally between 
young and adult skulls, and the scaphocephalic cranium is much 
more frequent in the males. 


INDIVIDUAL VARIATION 

The accompanying table of the variation of the indices of in- 
dividuals within the three great Eskimo branches (see Table B), 
eastern, central, and western, was suggested by a table of the 
individual variation in the indices of a set of Labrador and Green- 
land skulls examined by Duckworth and Pain. It appeared 
feasible to extend this treatment to other Eskimo groups and denote 
the individual variation within each group and as compared with 
each other. The number of crania in the different groups is not 
exactly the same, but sufficiently close for general conclusions. 
For the central group the adult skulls of Hrdlitka’s Southampton 
islanders have been taken, and for the western, the adult crania 
in the present series. Hence, we have small but representative 
groups for comparison. 

In those indices which determine the racial affinity of Eskimo 
tribes, the cephalic, vertical, nasal, and orbital, the average indices 
of all three groups are very close. Consequently, when we find the 
traits which the indices reveal, a dolichocephalic head, megasemic 
orbits, and leptorhinian nasal structure persisting throughout these 
groups, we may safely conclude that the racial relation is strong, 
and that the variations of tribe and tribe are less than the individual 
ones. We might further expect that the individual variation would 
be greatest in that branch which has been subjected to the addi- 
tional stimulation afforded by an improved environment and con- 
tact with races of a superior type and culture. Consequently, we 
find the individual variation more noticeable in the west, and the 
western type with lengthened face, shortened bi-zygomatic breadth, 
and increased stature somewhat different. But the change is a very 
gradual one from group to group, and the physical type, like the 
culture and language, dominated by the same essential traits 
throughout. 
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Judging from the indices, the relation of the Western Eskimo 
is closer to the Central than the Eastern Eskimo. 


TABLE B 


COMPARATIVE TABLE OF VARIATION OF INDICES OF EASTERN (LABRADOR AND GREEN- 
LAND), CENTRAL (SOUTHAMPTON ISLAND), AND WESTERN (ALASKAN) ESKIMO 


Divergence 


Index No. Skulls Locality Average — Variation 
Above Below 
20 Eastern 71.5 75.4 65.8 9.6 
4 14 Central 74-55 78.2 68.6 9.6 
21 Western 74.748 79.66 70.35 9.3 
Vertical 9 Eastern 73.5 79.2 69.3 9.9 
1 14 Central 74.3 79.2 66.2 13 
21 Western 73-673 76.76 68.84 7.92 
Orbital... 8 Eastern 88.65 04.7 78.6 16.1 
ns Central 90.87 105.4(?) 82.4 23 
21 Western 89.98 99.50 83.905 15.55 
Nasal - 7 Eastern 45.55 50 40.3 9-7 
= Central 43-05 48.4 38.7 9.7 
21 Western 41.072 48 33.93 15.07 
Facial. .... 6 Eastern 54.36 2.3 49.3 13 
= 13 Central 52.65 54.9 46.1 8.8 
21 Western 53.09 59.29 44.05 15.24 
Gonio-zygomatic 7 Eastern 80.9 91.5 74.6 16.9 
21 Western 75.92 89.20 71.74 15.46 
Palato maxillary. . 7 Eastern 112.1 120 105.3 14.7 
de 13 Central 119.4 127.3 106.7 20.6 
18 Western | 120.545 129.79 106.78 23.01 
Horizontal circum. 10 (Eastern)| 513.5 550 476 74 
14 Central 517 532 491 41 
21 Western | 507.8 540 487 53 


Note.—The Central and Western measurements for horizontal circumference do 
not include the glabella. The palato-maxillary measurements are also external for 
both. Duckworth and Pain do not describe the Eastern measurement whether external 
or internal, for the palato-maxillary, or including glabella in the horizontal circumfer- 
ence. Measurements are all of-adult crania. The Central measurements are taken 
from Hrdlitka’s Southampton island tables, and the Western from our Point 
Barrow series. 


MEASUREMENTS IN DETAIL 
Form of the Skull.—The detailed measurements of the crania of 
the Point Barrow Eskimo illustrate the general tendency of the 
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breadth of the head to keep constant in spite of a wide variation in 


length. 


The breadth averages of 137.3 for the males and 135.8 


for the females may be compared with the corresponding length aver- 


5400 
5401 
5493 
54006 
5408 
5499 
5410 
5411 
5414 
5415 
5418 
5423 
5425 
‘ 5420 


Averages 


Average 


5404 
5407 
5413 
5417 
5421 
5424 


Average 


5412 


Average 


s 


s 


Note. 


and breadth are maximum measurements. 


ages of 189.1 and 178.2 respectively (see Table 1.) 


male 


int. 


Eskimo CRANIA FROM 


Measurement 


Length 


185 
190 
186 
1890 
190 
ISI 
188 
185 
199 
199 
187 
182 
190 
189.1 
180 
173 
182 


177 


178.6 


163 


All measurements, 


TABLE I. 


POINT 


as 


139 142 
140 143 
137 134 
137 134 
134 137 
131 131 
137 137 
135 137 
I4I 149 
137 
140 137 
137 
137 134 
I4! 144 
137.3 138.6 
132 130 
130 130 
133 132 
137 130 
14! 131 
135.8 133 
133 
134 130 
132 127 
128 133 
130 126 
138 129 
132.1 129.6 
127 122 
126 117 
126.5 119.5 


unless otherwise indicated, are in mi 
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100 
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105.07 
102.92 
97.50 
102.92 
97-81 


102.13 
100.08 


103.02 
95-5 
99.2 
99.2 

92.9 


98.0! 


24.40 


Length 


on-Bregma height. 


The increase 


relative to the 


nd 
Cat. No, Sex Breadth Bas, Heigit Ceph, I Alt. I. 
79.14 76.76 16 
74-43 72.90 14 
74.06 72.04 SI 
7 49 70.90 SI 
| 72.0: 
7 | 72.92 
72. | 72.87 
72 74-95 | 
7° 74.57 
7! 73-82 
70 68.84 
73-90 75-40 
75-87 73-03 
— 
72.05 73-24 
5402 3-33 
5405 5.14 
5410 6.88 
5420 5.27 
5428 , | 9.06 
adol. 173 74.72 101.53 
175 74-28 3 97-01 
175 7 90.21 
179 7 SI 103.91 
os 176 78.80 9 97.07 
173 7 7 93-45 
a : 175.6 75-26 73-82 98.30 
* 
Td 166 70.51 96.06 
|_| 160 78.85 |_| 92.86 
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increase from the adolescent length average of 175.6. It will be 
noted here, as elsewhere, that the female approximates the adolescent 
type. 

The well-known extreme length of head of the Eskimo is fully 
realized in this western group in the male series which attains an 
average of 189.1, which is as high as that of the purest central type 
(Southampton island, 189). There is considerable individual vari- 
ation in the Point Barrow group, 182/196, which, however, is less 
than that of the central group, 179/204 for a smaller number. This 
phase has been dealt with by itself. It is not significant here, 
except to illustrate the fact, that with the supposedly purest groups 
of a racial type there is a large individual variation. 

The average length of the female skulls in our series is much 
less, 178.6, and the range of individual variation smaller, 173/182; 
which, taken in conjunction with the above-mentioned tendency 
to constancy of breadth of head, places them well within the limits 
of mesocephalic skulls. It should be borne in mind, however, that 
this is a result of the lessening of the extreme length of head in the 
female sex and not a consequent broadening. As will be shown in 
later tables, the females have not acquired in proportion to the 
breadth of head, the extreme breadth of face characteristic of the 
males, while they have preserved other prominent traits, as the 
narrow nasal aperture, the broad palate, and deep set orbits. 

The narrow-headedness of the Eskimo is well represented in 
the Point Barrow skulls. The average width, 137.3 for males and 
136.8 for females, is less than that of the Southampton island 
Eskimo, 140 in males and 137 in females, but close to that of the 
Mackenzie Eskimo, 137 (Russell). There appears to be a tendency 
for the width of the head to decrease toward the west from the central 
region, which probably goes with a decrease of the width of face, 
until the broad-headed Aleutians are met with. Nevertheless, 
the racial tendency of the Eskimo toward a long, narrow head is as 
evident among the males in the west, as among the Eskimo gener- 
ally in the east. 

As might be expected from the extreme length, the cephalic 


index of the males, (72.65) shows a well-marked tendency toward 
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dolichocephaly. Only two skulls in the seriesgive averagesabove 75. 
The female skulls are more inclined to be mesocephalic, the average 
being 76.06. If we compare this figure with the adolescent average 
(75.26) we are again struck by the similarity of the female to the 
adolescent type. The infantile skulls give the high average of 
77.68, owing to their lesser length. The breadth (126.5) remains 
remarkably close to the adult skulls. 

In Table 2 a comparison has been made of the cranial indices of 


the various branches of Eskimo. It will be seen that the cephalic 


TABLE 2. 


COMPARATIVE TABLE OF CEPHALIC, ALTITUDINAL, AND HEIGHT-BREADTH INDICES OF 
Eskimo GROUPS 


Locality No. Sex Collector phali Altitud —— 

Eastern— 

E. Greenland....... 4 ? Pansch 72.9 74.2 101.70 

W. Greenland....... 21 ? Bessels 72.6 73-7 101.05 

Labrador. . ison 6 ? Duckworth 72.08 73.05! 101.34 
Central 

Smith sound........ 99 ? Bessels 71.37° 76.91 107.96 

Southampton island . 9 male Hrdlicka 74.2 74.1 99.8 

Southampton island . 5 fem. Hrdlicka 74.9 74-5 99.4 
Mackenzie 

Herschel island...... 9 ? Russell 74.6 73-5 98.76 
Alaska— 

Point Barrow....... 16 male | Hawkes 72.65 73.24 100.68 

Point Barrow. 5 fem. Hawkes 76.06 74.45 98.01 

Bering strait........ 4 ? Army Med. Mus. 75.82 76.33 100.76 

Aleutian... ae 15 ? Bessels 86.49 74.02 86.05 


index increases from the east to the west, while the altitudinal and 
height-breadth indices decrease. That is, the head becomes less 
elongated and scaphoid, and more rounding in the west. Un- 
fortunately, we do not possess figures for the indices of the sexes 
over this entire area, but in the central region the female cephalic 
and altitudinal index is slightly higher than that of the male and in 
the Point Barrow skulls notably so. Two female skulls in the Bering 
strait group have cephalic indices of 75.14 and 78.57 as compared to 
the indices of 72.68 and 78.87 in the two male skulls. The shorter 


1 Four Greenland skulls were included in this index. 


2 Cephalic index for 100 skulls, other indices for 99. 


22 | 
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head of the women in the west would tend to raise the index. 
Within the western group itself, Table 3 shows the gradual rise of 
the mean of the cephalic index from the Mackenzie river to the 
Aleutian islands. The approach appears to be toward the broad- 


headed Aleutian type rather than the Athapascan of the interior. 


TABLE 3. 


COMPARATIVE TABLE OF CEPHALIC INDICES OF WESTERN ESKIMO 


Index Herschel Island Pt. Barrow Bering St Aleutian Is. 

70 3 

71 3 

72 I 4 

73 I 5 I 

74 

75 7 I 

76 2 2 I 

77 

78 2 I I 

79 2 

80 

81 

82 2 

83 

84 I 

85 3} 

86 I 

87 I 

88 2 

89 I 

90 2 

92 I 
Total skulls. . 9 28 4 15 
Average index. . 74.6 75.15 75.82 86.49 


According to the measurements of A. J. Stone, the interior Alaskan 
Eskimo radically differ from the Athapascans, with whom they 
come in contact, in the form of the head, the length and breadth of 
the face, and the shape of the nose. The superior height of the 
Eskimo skull gives it a larger capacity than would be judged from 

1 Denotes mean measurements. Had it been possible to use the living measure- 
ments of A. J. Stone on the Nunatagmuit, an interior Eskimo tribe situated between 
Point Barrow and Bering strait, with an average cephalic index of 81, and a mean 
measurement of 82, the step between the Bering strait Eskimo and the Aleut would 
be nicely bridged. The difference between the cephalic index of the head and the 


skull, according to Boas, is 2.2 for the Eastern Eskimo. 
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its small frontal width. In fact, some heads are so scaphoid as to 
appear pathological. In spite of the extreme height of the Eskimo 
head, the altitudinal index is much diminished by the extreme 
length of the skull. Consequently, the Eskimo have a lower height 
index than the Lapps, who have a notably low skull, and who attain 
a higher degree on account of their shortness of head. The height 
breadth index gives a truer picture of the proportionate shape of 
the head, outside of length. Topinard suggested a combination of 
the height and height-breadth indices, an averaging of the results 
obtained by each, which would accord more nearly with the appear- 
ance of the crania. 

In ten cases out of fourteen in the male series of the Point Barrow 
skulls the height exceeds the width. Among the Eastern Eskimo 
the proportion is greater, the general type having a width of 144 mm. 
and a height of 150 mm. The average width of the Point Barrow 
male skulls is 137.3 and the average height 138.7. The average 
height of the female crania shows a considerable decrease (133 mm.), 
whereas the width is nearly equal to that of the males (135.8). 

The difference of the sexes in relation to height and breadth of 
skull is well brought out in the height-breadth indices. In this 
series there is only one female skull which does not fall under 100 
(the width exceeding the height), and only four male skulls which 
do not give an index above 100 (the height exceeding the width). 
The four male skulls in which the breadth exceeds the height possess 
certain peculiarities in common which leads to the suspicion that 
they may represent an intruding strain of blood from another 
Eskimo district. They all possess a very high and well-marked 
temporal ridge, a high keel, a narrow forehead but a wide and 
bulging backhead. All four show a height-breadth index of 97, 
and in three the measurement for height and breadth is identical, 

37 mm. and 134 mm. 

Capacity.—In determining the capacity of the Point Barrow 
skulls an attempt was made to use the general formula of Dr. Lee’ 
but it was found that the results did not agree with the actual 
measurements. The scaphocephalic shape of the Eskimo head, 


1 Phil. Trans., 196, A, 1901. 
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which increases the height out of all proportion, rendered the for- 
mula useless. A special formula would probably have to be devised 
for the Eskimo. 
TABLE 4 
Eskimo CRANIA FROM POINT BARROW, ALASKA 


Measurements as to Capacily 


Nas. Opis. 


Cat. No. Sex Capacity Circum Oph, Cir Arc Trans. Ar 
5400 male 1330 c.c. 530 375 315 
5401 Hy 1610 545 383 317 
5403 520 365 305 
5406 ? 52 361 298 
5408 6 1230 533 358 298 
5409 520 362 302 
5410 528 378 311 
5411 520 352 293 
5414 ¥ 1510 553 395 325 
5415 P3 1480 533 380 303 
5418 *! 1410 557 377 310 
5423 5 1480 535 370 307 
5425 = 1250 515 357 393 
5426 o 1550 530 372 315 

Average cata 1426 “ 532 370 307 
5402 fem. 1300 “ 510 500 361 303 
5405 ™ 1200 “ 507 502 360 2905 
5416 ws ? 490 487 350 301 
5420 “3 1320 515 510 362 304 
5428 _ 1330 515 500 352 300 

Average pean 1287.5 “ 507.4 499.8 357 300.6 
5404 adol. 1300 “ 485 486 355 298 
5407 = 1310 “ 495 493 355 297 
5413 a 1325 “ 486 487 353 291 
5417 oe 1290 “ 491 492 353 295 
5421 1315 490 492 362 292 
5424 4 1315 “ 495 494 348 300 

Average 1309.1 490.3 490.6 354-3 295-5 
5412 inf. I190 “* 458 467 343 290 
5422 458 457 333 283 

Average ee 1152.5 “ 458 462 338 286.5 


Note.—The figure for capacity is the average of three measurements taken on 
each skull, using no. 8 shot. 

The circumferences are, respectively, horizontal, including and not including 
glabella. In the infantile and adolescent series, owing to the lack of development of 
the orbital ridges, the Orphryanic measurement slightly exceeds that in the inter-orbital 

ne. The transverse arc is measured from the upper margin of the auditory meatus. 
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The size of the skull was also found to be no exact criterion of 
the capacity, due to the large variation in the thickness of the 
parietal bones. One skull that appeared to be above the average 
in size gave a capacity of only 1230 c.c., while another skull of 
slightly less exterior measurement gave a capacity of 1330 c.c. 
The variation appears greatest in male skulls. 

The capacity of the Point Barrow skulls as a whole is not as 
great as that of the Central and Eastern Eskimo. The average 
capacity of the male crania is 1426 c.c. as against 1563 c.c. for the 
Southampton island Eskimo (Hrdlitka). The largest Point Barrow 
skull has a capacity of 1610 c.c., so it will be seen that the capacity 
is still large in the west, and that the head still maintains this dis- 
tinctly Eskimo character. The female average in this group is 
about 1300 c.c., the general average being brought down to 1287 
c.c. by one very small skull. The adolescent average of 1301.1 c.c. 
is instructive in showing the close correlation between the female 
and adolescent types, which is confirmed in other measurements. 

The cause for the large capacity of the Eskimo skull still remains 
undiscovered. The superior inventiveness of this people is il- 
lustrated in their ingenious culture. The brain is said to show 
good differentiation, but no signs of extraordinary mental powers 
(Hrdlitka). The diameter of the foramen magnum is large, in- 
dicating a stout spinal cord, which may or may not have a direct 
influence on the size of the brain. The large capacity of the infan- 
tile skulls, 1152.5 c.c., suggests that the large size of the brain is a 
racial trait, and not acquired through the educative process of 
their environment. 

Breadth of Face in Proportion to Breadth of Head.—The Eskimo 
of the central region and Greenland are characterized by a very broad 
face in proportion to the breadth of head. The general proportion 
is 102, ranging as high as 105 and 107 in individuals. Eighty-five 
skulls from Smith sound, measured by Bessels, gave an average 
head width of 133 and an average facial (bi-zygomatic) width of 136, 
a proportion of 102. Unfortunately, in his long list of crania, 
Bessels made no distinctions as to sex, and this is an important 
difference, as may be observed in the following comparative table. 
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TABLE 5 


COMPARATIVE TABLE OF THE PROPORTION BETWEEN BREADTH OF HEAD AND BREADTH 
oF Face oF Eskimo GROUPS 


No Breadth Breadth Pro 
Locality Skulls | Sex Collector Face | Head BF/BH 
Greenland 5 male | Davis 147 140 105 
Greenland 5 fem Davis 130 130 100 
Smith sound. 85 ? Bessels 133 130 102 
West coast Baffin bay . 5 male | Davis 137 135 102 
West coast Baffin bay . 2 fem. | Davis 124 132 04 
Southampton island 9 male | Hrdlicka 145 140 103.5 
Southampton island 5 fem. Hrdlicka 138 137 100.7 
Herschel island 9 ? Russell 139 137 101 
Pt. Barrow. . 16 male | Hawkes I4I.2 | 137.3 102.5 
Pt. Barrow. 5 fem. Hawkes 132 136.2 96.8 
Bering strait 2 male | Army Med. Mus. 134 136.5 98.12 
Bering strait 2 fem Army Med. Mus. 130 131 99.24 


Living Measurements 


No Breadth Breadth) Pro 


Locality Heads Sex Collector Face Head |BF/BH 
Labrador 3 male | Virchow 147 149 99 
Labrador 2 fem Virchow 134 137 98 
Mackenzie (Kukpagmuit). 12 male | Stone 147.8 | 144 102.7 
Mackenzie (Kukpagmuit) . 6 fem. | Stone 139.7 | 141.5 99 
Int. Alaska (Nunatagmuit). 12 male | Stone 155.7 154.5 | 100.8 
Int. Alaska (Nunatagmuit). 5 fem Stone 144.6 142.6 | 101.6 


In nearly all cases where a sex differentiation has been made, 
the male skulls show a proportion above 100 and the females below. 
In series where no such differentiation has been made, as in Bessels’ 
Smith sound Eskimo and Russell’s Mackenzie Eskimo, the general 
average is slightly over 100 (102 and 101), which may be considered 
as the average between the two sexes. But these figures are mis- 
leading, in that they fail to bring out the pronounced facial breadth 
in the male, and the lack of the same characteristic in the female. 
Consequently, owing to the small number of female skulls measured, 
and to their being lost sight of in the general average, the sex dif- 
ferentiation has been lost, and the extreme breadth of face em- 
phasized as a racial trait, when it holds good only for the males. 
It will be remembered that a similar error was made in the case of the 
Tasmanians. 


Facial Indices.—The upper facial portion of the Point Barrow 
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skulls is long, giving a relatively high index in spite of the extensive 
breadth of the face. The upper facial index (Kollmann’s) of the 
male skulls is 52.48 (see Table 6). That of the female skulls is 


TABLE 6 


EsKIMoO CRANIA FROM Pornt BARROW, ALASKA 


Measurements as to Form: Facial Measurements 


Breadth BF/BH Height 
Cat. No, Sex Bi-zyg Proportion Chin. Nas, Pros. Nas ie 
Tota Upper 
5400 male 144 103.60 135 78 93-75 54.10 
5401 144 102.86 134 72 93.06 50.00 
5403 137 100.00 119 7! 86.86 51.81 
5406 138 100.73 4 79 4 57-29 
5408 144 107.40 127 73 88.19 50.69 
5409 133 100.70 : 07 50.76 
5410 139 101.40 5 75 4 53-95 
139 101.40 73 ? 52.52 
5414 140 103-55 81 ? 55.48 
5415 102.92 74 ? 52.40 
5418 144 102.86 143 84 99.31 58.33 
5423 143 104.38 131 7 g1.61 52.45 
5425 143 104.35 63 44.05 
5426 14 100.00 4 73 50.69 
Averages 141 102.60 131.5 74.2 92.13 52.48 
5402 fem 135 102.27 . 72 9 53-33 
5405 7 131 96.32 114 69 87.02 52.67 
5416 129 96.99 62 48.06 
5420 138 100.73 113 07 59.29 
5428 137 97.10 123 70 89.78 50.91 
Averages 134 98.69 116 68 86.20 54.05 
5404 adol. 115 87.79 ? 62 ? 53-91 
5497 125 93.28 ? 66 ? 52.80 
5413 ‘7 11! 84.09 105 62 94.59 53-86 
5417 121 94-53 67 55-37 
5421 87.69 62 07-37 54.39 
5424 : 121 87.68 Int 65 91.74 53-72 
Averages , 117.8 89.17 109 64 94.56 54.01 
5412 inf. III 79.53 90 54 89.11 53-46 
5422 7 102 80.95 39 50 87.25 49.02 
Averages 106.5 80.24 89.5 52 88.18 51.21 


higher, 54.05, owing to the low bi-zygomatic width. The adolescent 


index is about the same as the female (54.01). Here again we find 


% 
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the male producing a specialized form, while the female remains 
little differentiated from the adolescent. 

The height of the lower jaw, except in one or two cases, is not as 
great as one would expect from the height of the upper part of the 
face. Consequently, the total facial index is rather low (92.12 for 
males and 86.20 for females), although higher than in other Eskimo 
groups. In skull 5418 the symphisial height of the mandible is 
42 mm., the upper face is also much elongated, so that the total 
facial length nearly equals the bi-zygomatic breadth. This head is 
a good example of the extreme individual variations we occasionally 
find in the Western Eskimo, although the majority keep reasonably 
close to the racial type. The adolescent total facial index (94.56) 
is higher than that of the adults. 

The upper facial index of the Point Barrow Eskimo does not 
differ much from that of the Southampton island Eskimo, as given 
by Hrdlitka. Taking the average of the adult crania of both sexes, 
twenty-one Point Barrow skulls give an average index of 53.09 and 
13 Southampton island skulls give 52.65. These averages again 
are close to the figures given for eastern crania by Duckworth and 
Pain. For six Labrador and Greenland skulls the average facial 
index was 54.36. This leads us to conclude that the upper facial 
index is another constant factor in the various Eskimo branches. 
But in comparing the total facial (gonio-zygomatic) index we find 
an increase in the west, due to the increase in total facial height 
in that quarter. Six male Point Barrow skulls have an average 
height from chin to nasion of 131.5 mm. as contrasted with six 
male Southampton island crania, which give a total facial length 
of 126 mm. (The number of male crania with mandibles happens 
in both groups to be the same.) Since the approximation between 
the head and skull measurements for facial indices has been found 
to be close, we may compare these measurements with those of 
Stone on living Alaskan natives, making allowance for a small 
variation (2.2, Boas, for Eastern Eskimo). Kukpagmuit (Mac- 
kenzie river Eskimo), males, facial height, 131.5 mm., which is the 
same as the skull measurement for the Point Barrow Eskimo 
males; Nunatagmuit (interior Alaskan Eskimo), 126.4 mm.; 
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Tahltan (northwest coast Indian), 129.2 mm.; Loucheux (interior 


Alaskan Indian), 122.9 mm. 


The female measurements are Point Barrow (skull) 116 mm.; 


Kukpagmuit (head), 120.8 mm.; Nunatagmuit, 119.8 mm.; Tahltan, 


118.7 mm. 


Nasal Index.—Broca considered the nasal index one of the best 


for distinguishing the various races of mankind. 


5400 
S401 
5403 
5406 
5408 
5409 
5410 
5411 
5414 
5415 
5415 
5423 
5425 
5426 


Averages 


Averages 
5404 
5407 
5413 
5417 
5421 
5424 


Averages 


Averages 
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Measurements as to Form 


male 


adol. 


Nasa 
Height 


x 


1 


7 


It is particularly 


Con.) 


Palata 
Width 


PoIntT BARROW, ALASKA 

Facial Measurement 

Nasa Nas Palatal 

Width Index Length 
23 40.35 so 
25 43.10 ? 
23 41.07 so 
36.21 50 
25 43.86 SI 
29 39.62 48 
19 33-93 51 
22 38.60 50 
26 44.07 56 
23 2.59 53 
25 40.32 59 
22 40.00 54 
25 48.08 53 
23 38.98 50 

23 40.69 53.1 
22 40.74 53 
24 43.64 50 
20 38.46 47 
24 48.00 49 
19 37-25 49 

21.8 41.62 49.6 
20 42.55 48 
20 39.22 48 
20 43.458 40 
22 41.51 49 
21 45.05 48 
21 42.86 48 

20.6 42.545 46.8 
17 42.50 37 
17 48 37 


118.87 
118.00 
129.79 
122.45 
122.45 
122.78 
127.08 
125.00 
137.50 
124.49 
120.83 
129.17 


Palata 
7o 125.00 
“ > > 
3 6 63 118.87 
63 118.87 
i7 62 121.57 
58 120.83 
56 109.80 
ais 65 116.07 
70 125.00 
67 126.42 
a 6 63 106.78 
65 120.37 
5 59 111.32 
™ 59 60 120.00 
56.6 62.7 118.31 
5402 fem. | 63 
5405 5 59 
5416 Sa 61 
5420 50 60 
5428 51 60 
660s 52.4 60.6 
iz 47 61 
| 5! 60 
46 55 
53 
ia 46 58 
49 62 
48.6 59-5 127.345 
5412 inf. 40 50 135.13 
5422 = 42 51 137-87 
Pe 41 17 41.49 37 50.5 136.50 
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valuable in the case of the Eskimo, in that it distinguishes them from 
the Mongolian type, whom they resemble in many other respects. 
The Eskimo are the most leptorrhine of known races, with a nasal 
index of 42.33 (Broca). The Point Barrow tribe have not lost this 
distinctly Eskimo trait. In fact, their nasal index is slightly lower 
than that of the Southampton island Eskimo. The Point Barrow 
male crania in our series have a nasal index of 40.69 and the female 
of 41.62 (see Table 7); the Southampton island skulls have a nasal 
index of 42.3 for males and 45.8 for females. The Labrador and 
Greenland skulls measured by Duckworth and Pain gave an average 
nasal index of 45.55. There is a larger individual variation in the 


western group than in the others (see Table of Variations One 


Point Barrow skull gives an index as low as 33.93. This does not 
mean necessarily that the Western Eskimo is a less pure type. The 
same causes which led to an increase of stature, a more certain and 
abundant food supply during the period of growth and improved 
conditions, may have also increased the variation in other character- 
istic racial traits. It will be noted that in the nasal index the females 
again are nearer the adolescent type. (Males 40.69; females 41.62; 
adolescents 42.54.) 

Orbital Index.—The high value of the orbital index is another 
racial characteristic of the Eskimo, which it shares with the Indians 
of North America and the yellow race of Asia, in contradistinction 
to the low nasal index, which differentiates them from both. At 
the same time the Eskimo eye differs in appearance from the Mon- 
golian. 

The megasemic character of the Eskimo orbits in the adult is 
regarded by Duckworth and Pain as the retention of an infantile 
trait. This conclusion appears to be well borne out in the male 
skulls in the present series and in Hrdlitka’s measurements of the 
Southampton islanders. The index of the female skulls in the 
Point Barrow group falls slightly under megaseme (88.938) for the 
right and 88.156 for the left orbital index (see Table 8). The 
sexual variation of the orbital index is considerable, due largely 
to the greater development of the supra-orbital ridges in the male, 


1 Duckworth and Pain. Contribution to Eskimo Craniology, p. 129. 
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TABLE 8 


ESKIMO CRANIA FROM POINT BARROW, ALASKA 


Measurements as to Form: Facial Measurements (Con.) 


Orbital Height Orbital Width Orbita 
( N Sex 
Right Left Right Left Right 
5400 male 37 38 43-5 43-5 85.06 
5401 4 37 39 40.5 40.5 91.36 
5403 7 37 37 41 4! 90.24 
5406 é 36 38 38 38.5 64-74 
5408 - 38 38.5 41.2 44 92.2 
5409 = 39 38 4! 41 95.12 
5410 ‘“ 3! 37.5 40 40 95.00 
S411 = 35.2 35.5 39.5 40 89.01 
5414 30.5 37-5 43 41.5 84.88 
5415 38 39.2 40 99.50 
5418 37 40.2 43 92.03 
5423 38.2 38.2 41.2 41.2 92.08 
5425 37-5 37-5 41.5 14 90.30 
5426 : 39.5 39.5 43 42.5 91.86 
5864 37 38 42 42 88.10 
Averages 37-40 37.74 40.98 11.58 91.47 
5402 fem. 39 37 41.5 $1.5 93.98 
5495 37 37 40 40 92.50 
5416 34 34 49.5 49.5 83.95 
5420 , 35 34.5 41 41 85.37 
5425 30 35.5 40.5 39 88.80 
Averages se 36.2 35.6 40.7 40.4 88.938 
5404 adol. 34 34 39 39 87.18 
5407 . 37 37 35 39-5 97-37 
5413 37-5 30 30 35.5 104.17 
5417 35.5 35.5 37 37 90.00 
5421 35 35 30 30 97.22 
5424 30.5 30.5 30.5 390 100.00 
Avelages 35.96 35.71 37.08 37-71 97.09 
5412 inf. 34 35 33 33 103.03 
422 33-5 34.5 35 33-5 90.72 
Averages 33-75 34.75 34 33.25 99.875 


and the greater width of the male orbits. The orbits in the female 
skulls are rounder and less irregular than those in the male skulls. 
The proportion of height and breadth of the orbits is nearly equal 
in the adolescent crania, and the height exceeds the width in the 
infantile skulls. The depth of the orbits is remarkable in all the 
crania. The variation of the right and left orbits in individual 


skulls is noticeable, the difference being mainly in width. 
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Palatal Index.—The palate of the Point Barrow Eskimo is 
characterized by extreme breadth. In this racial feature they 
slightly exceed the Central Eskimo. The present series gives a 
palatal (external) index of 118.31 for males and 122.7 for females, 
and the Southampton island Eskimo 118.8 for males and 120 for 
females (Hrdlitka). Within the Point Barrow series there is an 
occasional skull in which the palate is longer and narrower than the 
average. (Two male skulls give a palatal index of 106.78 and 109.80.) 
But the general tendency is to a very broad palate. The palate of 
the adolescent and infantile crania is relatively shorter than that of 
the adults, but partakes of the characteristic horseshoe shape. 

The Mandible.—The mandible of the Eskimo is characterized 


by extreme bi-condylar width as is brought out in the mandibular 


TABLE 9 


ESKIMO CRANIA FROM POINT BARROW, ALASKA 


Measuremenis of Mandible 


Condyle Bi-Condy 


Cat, No. Sex Symphisia lar Widtl Mandibular Coronoid 
Length (A) B) Index (A/B) Index (C/A 
5400 male 119 122 97-54 45 49.34 
5401 125 123 101.63 50 40.65 
5403 = 106 108 98.15 40 37-04 
5408 sa 130 122 106.56 50 38.40 
5418 oy 129 123 104.88 48 37-21 
5423 = 12! 126 96.03 48 39.66 
5864! ” 122 127 96.06 41 33.88 
Averages see 121.71 121.57 100.15 46.4 39.75 
5405 tem 102 It4 89.47 40 39.22 
5420 102 120 85.00 2 41.18 
5428 118 95-76 2 37-17 
Averages - 105.6 117.3 90.476 41.3 39.19 
5413 adol. 93 103 90.29 36 38.71 
5421 “ 102 98 104.08 38 40.86 
5424 e 93 104 89.42 39 38.24 
Averages ies 96 101.6 94.596 37-6 39.27 
5412 int 79 90 87.78 30 37-97 
5422 . 87 88 98.86 33 37-93 
Averages aa 83 89 93.27 31.5 37-95 


1 Skull 5864 belongs to complete skeleton (see measurements of long bones). 
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POINT BARROW ESKIMO MANDIBLES: A, ADULT FEMALE, B, ADULT MALE, SHOWING 
EXTENSIVE EXOSTOSES FOR MUSCULAR ATTACHMENT AND STRENGTHENING OF THE ALVE- 
OLAR PROCESS; C, INFANTILE; D, ADOLESCENT; E, ADULT FEMALE; F, ADULT MALE 
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TABLE 


EsKIMO CRANIA FROM Pornt BARROW, ALASKA 


Additional Measurements of Mandible 


Minimum Breadth 


Condylo 
Cat. No. Sex Bigon. Prop. Symphysial| Symphisial Ascending Ramus 
Width (D) (B/D) Height Height - 
Right Left 
5400 male 116 95.08 63 3¢ 44 45 
5401 = IIs 93.50 60 4 34 30 
5403 YZ 98 90.74 49 27 39 38 
5408 " 106 86.89 66 39 37 
5418 112 91.006 63 42 42 40 
5423 > 108 85.71 65 34 40 40 
5864 = 113 88.98 05 34 38 37 
Averages 109.7 90.28 61.5 35-3 39.1 39-3 
5404 fem. 97 85.09 58 30 37 ] 
5420 109 90.83 58 25(° 34 
5428 _ 97 82.20 59 35 36 36 
Averages eccce 101 86.04 58.3 30 35.6 35.6 
5413 adol. 84 81.55 49 25 33 33 
5421 = 89 90.82 47 30 32.5 31 
5424 ’ 101 Q7.12 52 29 33 32 
Averages aren 91.3 89.83 49.3 28 32.8 32 
5412 inf. 78 86.67 4! 23 25 26 
5422 ou 75 85.23 4! 21 28 29 
Averages 76.5 85.05 4! 22 26.5 27.5 


index (see Tables 9 and 10). The ascending rami are broad and 
heavy and the coronoid processes low and stout. The extent of the 
condylo-coronoid width gives additional leverage to the temporal 
muscle. The surface roughenings for muscular attachment are 
very prominent (pl. xv), the area for the insertion of the masseter 
and pterygoid muscles being very extensive. 

The extraordinary pressure to which the jaw is subjected has 
led to an accessory thickening in the alveolar process at the second 
molar. This occurs in the adolescent and infantile jaws as well as 
the adult, so it probably is an inherited trait. One of the male 
mandibles (fig. 26) exhibits a diseased condition, which has resulted 
in atrophy of the alveolar and coronoid processes and a shriveling 


of one side of the jaw. The skull is similarly affected at the base and 
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rendered asymmetrical by adjustment to the disproportionate posi- 
tion of the mandible. 

Dentition.—Although the Eskimo mandible is exceedingly heavy 
and strong, the teeth are not unusually large (see dental index) 


(Table 11). They exhibit very primitive and at the same time cer- 


Fic. 26. Side view of Point Barrow skull, showing obliquity of the angles of 
the mandible and slight asymmetry of the basal portion of the cranium, due to 


diseased condition of the bone. 


tain advanced traits. The incisors meet edge to edge as in the 
apes, and the fifth tubercle is often present on the second lower 
molar; another simian characteristic. On the other hand, the true 
molars decrease in size from front to back, as in the higher races, 
and the third molar is more often suppressed or degenerate than in 


any other savage people (see Table 12). The canines do not overlap, 


7 
~ 
4 
\ 
PR P 
J 
ali 
| 


HAWKES] SKELETAL MEASUREMENTS, POINT BARROW ESKIMO 


TABLE II 


EsKIMO CRANIA FROM PoINT BARROW, ALASKA 


Dentition 


Cat. No Sex Dental Length Basinasal Length Dental Index 
5400 male 43 104 41.35 
5400 43 IOI 42.57 
5411 j 44 108 40.74 
5414 35 108 35.19 
S415 42 116 36.21 
5418 40 105 43-81 
5423 43 107 40.19 
5425 : 30 107 34.04 
5864 “ 45 99 45-45 

Averages 42.2 106.1 40.01 
5402 tem. 102 40.20 
5405 ; 4! 98 41.84 
5416 39 (2) 38.61 
5420 40 98 40.82 
5428 ’ 38 (?) 97 39.18 

Averages 39.8 99.2 40.13 


as in the anthropoids and higher races of man, but meet edge to edge, 
and wear on a level with the incisors. The direction of the wear is 
oblique, being inward on the upper jaw, and outward on the lower. 
The inclination is due to the outer margins of the central lateral 
teeth of the lower jaw being brought into contact with the inner 
sides of the opposing teeth in the upper jaw during the grinding 
sideways movements of the mandible (Knowles). The extremely 
tough nature of the Eskimo food, much of which is eaten raw or 
dried, renders the rotary chewing process much more necessary 
than in other savage races that live almost entirely on fresh meat. 
The fondness of the Eskimo for chewing tough skin of the whale or 
mukluk (big seal), and the regular work of the women in chewing 
boot soles and skins, increases this tendency. 

The crowns of all the teeth are heavy, even the canine approach- 
ing the premolar in shape. In the molars an additional tubercle is 
often present, and occasionally an accessory one. The third molar 
frequently takes on a foliated appearance, with additional small 


tubercles (see cuspid formulz). 


| 
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TABLE I2 


ESKIMO CRANIA FROM POINT BARROW, ALASKA 


Dentition 


Teeth Cuspid Formule of Molars 

Cat, No. Sex = 

Upper Lower Upper Lower 
5400 | male 16 16 right 4 ? 3 left 4 43 right 4 4 4 left 444 
5403* ? 14* — 4 * 
5415T ‘ 14* 
5418 16 16 443 2? 143 
5423 = 15a 16 ?44 ?3 43 
5425T 16 = molars worn level 
5426T 16 molars missing 
5864 16 16 “ £4234 “ “ 44 5b 
5402T fem. 16 43? 
5405 16 14* 22 4s* 
5420 16 ? ? 3 5c RB. ? ? 
5428 16 16 ? 45 a3? 
5404T adol. 14 4 
5424 3 14 14 ae 43 55 55 
5424 I2e 12e ~ 55 5 5 


* Third molar missing. 

+ Lower jaw missing. 

a Third molar missing on one side. 

b Supernumary cusp on third molar. 

c Crown foliated, presenting extra small cusps. 

d Third molar visible, but not fully erupted. 

e All teeth of first dentition, and first molars of second. 


MEASUREMENTS OF OTHER SKELETAL PARTS THAN THE CRANIA 
IN THREE ESKIMO SKELETONS FROM PoINT BARROW. 
(RALPH LINTON) 


Sternum and Ribs.—The sterna in both skeletons examined are 
asymmetrical, the supersternal notch being to the left of the median 
line. The pre-mesosternal suture slopes downward from left to 
right, whereas the supersternal notch slopes from right to left. 


HAWKES] SKELETAL MEASUREMENTS, POINT BARROW ESKIMO 237 


The asymmetry of the manubrium is indicated in the following 


measurements. 


INFRA MARGIN OF THE CLAVICULAR FACET TO THE MESOSTERNAL SUTURE 


5864 (male) 5429 (fem.) 
Right Left Right Left 
37-5 40 38 41 


EDGE OF MESOSTERNAL SUTURE TO MIDDLE OF INTERCLAVICULAR NOTCH 
Right Left Right Left 
48.5 45.2 49 47.2 
TRANSVERSE DIAMETER OF THE CLAVICULAR FACETS 
Right Left Right Left 
17 16 22.1 21 

it will be seen from the above that asymmetry of the manubrium 
is proportional in both skeletons. The depression of the right side, 
however, appears to be confined to it. The levels of articulation 
with the ribs, the costal facets, are noticeably higher on the right 
side than on the left, not only as regards the upper facets, as is more 
usual (Thompson), but in the case of the lower as well. 

The same causes which led to asymmetry of the manubrium 
have also led to a corresponding lengthening of the right first rib 
and clavicle. In both skeletons the right clavicle is four mm. 
longer than the left, and the first rib from one to five mm. longer 
on the right than the left. The contraction of the left side has 
resulted in a thickening of the bones and an increase of their curve 
with a corresponding diminution of the curve in those on the right 
side.! 

i The depression of the right shoulder, and resultant changes already noted are 
not confined to any one race. It has been noted in the white race and is said to be 
caused by carrying heavy objects on the right shoulder, or more particularly in the 
right hand. The heavy harpoon and dog whip which the Eskimo are accustomed to 
carry in the right hand, as well as the more extended use of the same, may have caused 
an exaggeration of this tendency. 

A curious anomaly is the existence of a thirteenth rib in connection with an 
additional thoracic vertebra in 5864. It may have been present in 5429 also, as this 
skeleton had the additional vertebra, but is now incomplete. 

The thirteenth rib occurs on both sides, the length being 89 mm. for the right and 
87.5 for the left. They are roughened for muscular attachment and the articular facets 
are large and well developed. In shape, and the arrangement of bony protuberances, 
they agree with the twelfth rib of normal individuals. In both 5864 and 5429 the 


twelfth rib is abnormally long (in 5864 156 mm. for the right and 152 mm. for the left) 
and its tip deeply pitted for the attachment of cartilage. 
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In 5864 ossification has not yet taken place between the first 
and second parts of the mesosternum, nor between it and the manu- 
brium, but is complete between the second and third part of the 
mesosternum, indicating that the skeleton is that of a young adult. 
In 5429 ossification is complete in the mesosternum and partial 
between the mesosternum and manubrium, indicating an advanced 
age. In 5864 the xiphisternum is ossified, but is not yet attached 
to the body of the sternum. 5429 is much broader, heavier, and 
thicker than 5864, as the following measurements show. 


STERNUM, NOT INCLUDING XIPHISTERNUM 


Total Length (Median Line) 
5864 158 
5429 155 


Manubrium 


Max. Length Max. Width Max, Thickness 
5864 39.5 63.5 12 
5429 43 63.5 15 


Mesosternum 
5864 116.5 38 II 
5429 112 45 13 


Vertebre.—In the case of the vertebre there are only two spines 
available for study. The vertebre of both are well developed as 
to strength. In 5429 there are marginal exostoses, and the laminze 
and spinous process of the fifth lumbar vertebra are separate, ar- 
ticulating with the proximal part of the arch. The same anomaly 
has been noted in the fourth and fifth lumbar vertebra of a specimen 
from Smith sound described by Dr. Hrdlitka. In addition the 
lateral spine on the right side of the second lumbar vertebra is 
separate, and there is a facet present for its articulation. The 
thirteenth thoracic vertebra is present in both specimens; and has 
been described at length elsewhere (see Occurrence of an Extra 
Vertebra in the Eskimo). Except for this peculiarity 5864 is normal 
in every way. 

The indices of the five lumbar vertebre (taken according to 
Cunningham) are as follows:— 


| 
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Cat. No 5429 5864 
Sex fem.(?) male 
I 118.18 120 
2 106.25 107.69 
3 108.70 96.43 
4 91.67 91.08 
5 82 85.71 
Lumbo-vertebral index.. . . 100.84 99.6 


The later of these two indices differs by only .1 from that given 
by Cunningham as the average for the Eskimo. In respect to the 
lumbar curve, the Eskimo occupies a position about midway between 
the European and the primitive peoples, such as the Australians, 
Bushmen, etc. The environmental factors which might lead to this 
have already been dealt with (see Occurrence of an Extra Verte- 
bra in the Eskimo). 

Innominate Bone.—The innominate bones are strong and well 
developed, but in no way depart from normal. The measurements 


are as follows: 


Cat. No, 5864 5 5429 
Sex. . male fem. fem.(?) 
right left left right 
Height (max.). 238 235 205 206 
Breadth (max.).. 171 170 150 169 
Index. 71.85 72.34 73.17 77-67 


Sacrum.—The anterior curve of the sacrum is slight, and begins 
at the body of the second segment. The wall of the spinal canal is 
deficient from the beginning of the fourth segment. The normal 
five segments are present, and there is no indication that the first 
sacral vertebra has become detached to form a sixth lumbar at the 
same time that the first coccygeal has become ossified to the 
sacrum, as was the case in the two spines containing an additional 
vertebra described by Lane.! 

Cat. No, Sex Height (max.) Breadth (max. ) Index 
5864 male 124 120 96.77 

Scapula.—The scapule are remarkable for their length and nar- 
rowness, corresponding closely to those from Smith sound described 
by Hrdlitka. 

1W. Arbuthnot Lane, “Some Variations in the Human Skeleton,”’ Journal of 


Anatomy and Physiology, Vol. 20, Third Part, April, 1886. 
16 
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The scapular and infrascapular indices corresponded fairly well 
with those given by Flower.! These indices form a marked ex- 
ception to the primitive traits usually found in Eskimo skeletons, 
for they are at the other extreme from those of the anthropoids, 
while the indices of Europeans occupy a position about midway 
between. 

The right glenoid fossa of 5864 is larger than the left, the di- 
mensions being 42x28.2 and 42x27.1, respectively. 

In all the scapula examined, the superior border forms a deep, 
almost U-shaped notch, the characteristic being most exaggerated 
in 5864 and least so in 5429, in which the suprascapular notch is 
well marked. This concavity of the superior border of the scapula 
appears to be a racial characteristic, being more or less common 
throughout all the Eskimo groups. It rarely occurs in whites or 
Indians. The scapulz of a gorilla in the Wistar Institute collection 
shows this same concavity, the resemblance being striking. On the 
other hand, it did not occur in any of eight orang utan skeletons 
examined. The cause of this anomaly is not evident in the culture 
of the Eskimo, and it may well be an inherited evolutionary trait. 

Clavicle-—Special mention has been made elsewhere of the 
lengthening and strengthening of the clavicle on the right side in 
connection with asymmetry of the first rib. The bones are other- 
wise normal, being fairly strong, with roughenings for muscular 


attachment well, but not excessively developed. 


Cat. No ( Male 5429 (Fem.?) 
Lett Right Left 
Length 164 144 140 


Humerus.—The humeri of 5863 were both perforated in the 
olecranon fossa, the openings being of fair size, and the left larger 
than the right. This seems to be a primitive, although scarcely 
simian characteristic, being of more frequent occurrence in the 
anthropoids than in man, and in the ancient than the modern 
races. Even in the anthropoids it is an individual variation. Its 
most frequent occurrence ainong human beings is in prehistoric 


1W. H. Flower and Dr. J. G. Garson, ‘“‘Scapular Index as a Race Character in 
Man,” Journal of Anatomy and Physiology, Vol. 14, Part 1, October, 1870. 
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Indian skeletons from Arizona, in one collection of which no less 
than 54 per cent. had one or both humeri perforated.’ It is not 
common in any living race, but occurs oftener among primitive 
peoples than it does among Europeans. 

In 5863 the exostoses for the attachment of muscles are well 


developed. 


Cat. N 5864 (Male) 5863 (Fem.) 
Right Left Right Left 
Max. length. 297 293 
Ant. post. diam. at middle. 27 26 19 19 
Lateral diam. at middle. 19 19 14 14 
Index at middle. 73.08 3.68 73.68 


7 
Humero femoral index. 68.85 67.28 73.69 72.70 


Radius —The radii are strongly built, but perfectly normal. 
The radio-humeral index agreed fairly well with that given by 


Hrdlitka, although the absolute measurements were somewhat 


greater. 
RapIus (MEASUREMENTS 

Cat. No 5864 (Male) 5863 (Fen 

Right Left Right 
Max. length . 252 247 213 
Radio-humeral index 75.00 75.07 71.7% 

ULNA 

Cat. No. 5864 ‘ Male) 5863 (Fem.) 
Max. length. . 270 271 233 


Femur.—In 5864 the femora are powerfully built, and exceed in 
length the average for both whites and Indians. The longest femur 
among the specimens from Smith sound described by Hrdlitka was 
467, while the average for males was 380.9, as opposed to 489 in this 
specimen. 5863 also exceeds either of the adult females described 
by him, being 403, as opposed to 386 for the larger of his specimens, 
which he expressly states was fairly tall for an individual from the 
eastern group. This length is the more remarkable in that the 
femora in question (5863) have an excessive forward curve, and very 
heavy shaft. The entire surface of the bone is slightly roughened, 
and the gluteal ridge and linea aspera are excessively developed, 
giving the specimens a disproportionate anterior posterior diameter 
at the middle. The whole appearance of the bone is very primitive. 


‘Dr. D. S. Lamb, “The Olecranon Perforation,"’ American Anthropologist, Vol 


III., 1890. 
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Cat. No. 5864 (Male 5863 (Fem. 
Right Left Right Left 
Max. length. 488 489 403 403 
Ant. post. diam. at middle (A). 32 32 31 30 
Lat. diam. at middle (B). 30 29 24 23 
Index (B/A). 93-75 90.63 77-42 76.67 
Min. ant. post diam. at greatest expanse of 
upper flattening (C)... 30 29 24 23 
Min. lateral diam. at upper flattening (A) 36 35.5 29 28 
Index of flattening (C/D). ; 83.33 81.67 82.75 82.07 


Tibia.—The tibiz in both cases are quite normal, although in 
5863 the oblique line is strongly developed and the entire surface 
slightly roughened, as in the femora of this specimen. The length 
of the tibiz of 5864 is somewhat above the average for white males, 
although that of 5863 is slightly below the figures given for white 
females. In the former the right tibia is 8 mm. longer than the 
left. The tibio-femoral index was above 84, thus showing a greater 
proportional length of tibia than in the Smith sound group, or even 
whites. The anterior posterior diameters were also found to be 
somewhat greater than for whites of corresponding sexes. This 
shows a considerable variation from the Smith sound group, in 
which they were less. On the whole, it seems that the Alaskan 
Eskimo have much longer and stronger legs than their eastern 
relatives, a difference which can be easily accounted for by their 
habit of taking long hunting expeditions on foot, and by their use 
of the roomy umiak instead of the kayak, which cramps the legs. 
A more certain and plentiful supply of food during the period of 
growth may also be an important factor in insuring a good develop- 


ment of the long bones. 


TrB1A (MEASUREMENTS) 


Cat. No. 5864 (Male 5863 ( Fem.) 
Right Left Right Left 

Max. length.... 415 407 341 341 
Ant. post. diam. at middle (A). 32 31 27 28 
Lat. diam. at middle (B). 24 22.5 17.5 18 
Index (B/A)........ ; 75.00 72.58 62.11 64.29 
Tibio-femoral index. : 85.04 83.39 84.61 84.61 
Max. ant. post. diam. at nutritive fora- 

35 34 28.5 29 
Max. lat. diam. at nutritive foramen (D).. 27.5 25.5 19 18 
Index (D/C). 5.0 
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Fibula.—The fibulz are well developed. In both cases they are 
slightly longer on the left than on the right side, thus disagreeing 
with Hrdlitka’s observations, according to which the bone was 


longer on the right. 


Cat, No, 5864 (Male 5 8¢ Fem 
Max. length 399 403 326 327 
PATELLA 
Cat, No, 864 (Male 
Right Le 
Length 46 45-5 
Breadth 49 48 
Thickness 20 21 


Os CALCIS 
Cat. No, 64 (Male 


Height at middle between eleva- 


tions 45.5 44 
Breadth at middle minimum 29 25 
No. of facets for the astragalus 3 3 
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A FEW ZUNI DEATH BELIEFS AND PRACTICES 
By ELSIE CLEWS PARSONS 


—— the A’shiwi as among all peoples of early culture there 
are a large number of what we may call social causes of 

death, death from breaking taboo or custom, death from 
failing to resort to the orthodox remedy, and death from witchcraft. 
General discussion of death or disease from witchcraft I must 
reserve for the future. In the intricacies and ramifications of 
Zuni black magic I am as yet too unlearned to speak. I may note, 
however, that the last two epidemics at Zufii, a smallpox epidemic 
in 1898-9 and an epidemic of measles in 1910-11, were both ascribed 
to witchcraft. The two men held responsible, both youngish men 
at the time they were accused, are still living in Zuii—thanks 
probably to outside intervention. The story goes that in the small- 
pox case the American school teacher got in a detachment of 


‘ 


American soldiers to protect the ‘“witch.’”’ He was saved,! but at 


Pescado some of the soldiers and some of their horses died of poi- 
soned water.2, The medicineman who poisoned the water is now 
dead. It was his disciple, consequently a legitimate medicineman® 
I infer, who was accused of causing the measles epidemic. He 
was so pestered* to ‘‘confess”’ that finally his family begged him to 
something” and he did finally say he had “done something’”* 


1 He had actually been hung up by his thumbs, the Zufii method of witch execution. 

? Tactics practised also against the Spaniards in the seventeenth century. (Cush- 
ing, F. H. ‘“‘Zufii Creation Myths,” Ann. Rep. Bur. Amer. Ethn., XIII, 1891-2, p. 
331. The springs were poisoned with yucca juice and cactus spines and “‘ with the 
death-magic of corpse shells."" The “big shell medicine’ was used in the second 
instance, two hundred years later. 

3 The priests themselves are open to charges of witchcraft. See Stevenson, M. C. 
“The Zufii Indians,” Ann. Rep. Bur. Amer. Ethnol., XXIII, 1901-2, p. 393- 

8 The accused is tortured, Dr. Hrdlitka believes, until he confesses. Then he is 
merely exiled. Obduracy in confessing means death. (Bull. 34, p. 168. Bur. Amer. 
Ethnol.) I also heard of several Zufii in exile charged with witchcraft. 

4 What, I unfortunately did not learn. 
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to cause the bloody diarrhoeal discharge that had been character- 
istic of the disease.! Fortunately for him, after his ‘‘confession”’ 
he was smuggled out of Zufi for a few weeks to a settlement where 
the same epidemic had not been so fatal—there were too many 
Americans living there, it was said, and witches have no influence 
over Americans, Americans are ‘‘raw,”’ they are kwa akna (kwa, 
not, akna cooked), i.e., their mothers have not been confined on the 
heated sand bed? Zufii women lie in on. 

Zui women lie in a stated number of days, four, eight, ten, or 
twelve* according to the custom of their family. Were a woman 
to fail to observe the customary term she would “dry up,” grow thin 
and die. Failure to observe conjugal continence during the four 
days before plume planting and the four days afterwards would also 
mean death. Does not the planter of plumes promise when he or 
she plants his plumes‘ to be continent, observing the decree of the 
Sun Father? Of his deputy, the pekwin, the Sun Father requires 
an even greater degree of continence. For one month after the 
harvests the pekwin may have intercourse with his wife, if he wants 


1 Severe abdominal massage is a favorite therapeutic measure of the Zufii medicine- 
man and to it in particular the American physician in charge of the reservation ascribed 
the high mortality of this epidemic. There were over ninety deaths. 

Abdominal massage is practised, at least when the patient is supposed to be near 
death, because “there is something in the stomach which keeps a personalive. Knead- 
in2 keeps it from running away.” 

? Whether or not as part of this cooking is included the heated stone continually 
kept in position on the mother’s abdomen or the hot decoctions she has to drink I do 
not know. 

A Zuifii woman told me she believed these measures were to check the return of 
the menses and so preclude conception. 

3 One of my informants, a woman, stated that at her confinement her mother-in-law 
who in accordance with Zufii custom was to look after her, ascertained from her mother 
that twelve days was the confinement period for her family. It happened to be the 
same term for the family of her mother-in-law. Another informant, on the other 
hand, an elderly man, said he had never heard of a twelve day confinement period. 

4 All the initiated, i. e., all men, for every boy is initiated into the ko’tikili, and such 
women who have been initiated into that body or into the fraternities, all have to plant 
their plume sticks once a month, some time after the new moon. In connection with 
ceremonials, with remarriage, with looking after a corpse, with ceremonial hunting or 
foot-racing, with taking a journey, in short with almost any significant undertaking 
prayer plumes are planted. A married couple will plant them at the same time, in 
fact will go together to plant them, I was told, bya somewhat Americanized woman. 
The same woman told me that continence was observed only after plume planting. 
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it;! but the rest of the year he is to abstain. The position of pekwin 
is at present vacant; four or five months ago, in April, 1915, the 
pekwin died, a victim, it is said, to broken taboo. His relations to 
his wife were too intimate.* 

Were a person to remarry too soon, i. e., within the Zufi year,- 
it is the six months reckoned from solstice to solstice,—the stomach 
of the remarrying or of the person he or she marries would swell 
up and he or she would die. The remarrying at any time must 
observe certain formalities. After the first sleep with the second 
spouse, he or she should give something of value to the remarrying, 
this together with some belonging of the remarrying one should be 
cast away in the street early in the morning. Whoever would 
pick up and appropriate these articles should first kick them with 
the left foot four times, then wave over them four times a piece of 
cedarbark held in the left hand. Meanwhile the remarrying and 
the second spouse cut and plant prayer plumes. After four days 
they again cut and plant plumes. During these eight days they 
remain continent, the first four days for the deceased, the second 
four days each for himself or herself. 

In connection with many ceremonials the ko’yemshi “gods” 
visit from house to house to collect food. Were they refused, 
“something would happen,” something ‘‘bad”’ even if you refused 
them merely “in your mind.”’ A house was pointed out to me which 
they had on one occasion approached only to be locked out. The 
woman had nothing at hand, but her refusal was particularly flagrant 
because she was one the ko’ yemshi had called an tsita, ‘‘the mother,” 
having worked for her and her household‘ during the year. In 

1 It was implied that at first he might want it, but that he would learn to get on 
without it. He and his wife continue to sleep on the same pallet, merely having 
separate covers. This arrangement holds too for the more restricted periods of con- 
jugal continence prescribed for other people. 

2 And it will be hard to fill, I heard. 1 noted too that the position of shiwandkia 
(shiwani, rain priest, okia, woman) has been vacant for several years. One of the 
women who has declined it said she would not_be so tied down. If her husband had to 
leave the pueblo to work she would wish to go along with him. 

On October 14, 1915 a pekwin was installed. 

3I have since learned that after the death of his first wife he was twice re- 
married, an indulgence also criticised. 

‘It was their dedicated sha’leko house. 
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less time than the ko’yemshi needed to return to the pueblo,—the 
house in question was a little outlying,—a child in the house was 
burned, burned so badly that next day it died. In one of the most 
distinguished families in Zufii there are two men blind of one eye. 
The middle-aged of the two, a sha’leko worle in the ohewa kiwitsine,} 
lost his eye as a result of smallpox; the elderly man, a medicineman 
in the ne’wekwe fraternity, lost his in an accident from a horse.” 
But both are supposed to have suffered for criticisms made by them 
against the ko’yemshi. 

On his children’s account a man should at no time kill a snake, 
but were he to kill one during his wife’s pregnancy the child would 
be born spotted like a snake and would die. Curing by the principle 
of inoculative magic, the principle so much relied upon in other 
mishaps during pregnancy, this principle would not in this case 
apply. It does apply, however, to another snake belief in connec- 
tion with infancy. If the cord of the new-born infant ‘‘runs,’’ it 
is because, it is believed, some one who has been bitten by a snake 
has been in the room. That person must be found and must then 
proceed to wave some ashes four times around the heads of mother 
and child—otherwise the child will die. 

Were a pregnant woman to look upon a corpse her child would 
be still-born, or, born alive, would soon pine away.* We may note 
in this connection that the women who have cared for a corpse should 
not touch the children of their households during the four days of 
their ‘‘quarantine.”’ It is said that families who buy a child or sell 

1 Each of the six kiwitsine or sacred club-houses supplies annually a personator 
for the sacred personage called the sha’leko. Worle means manager. The position is 
permanent. 

2? The kuku (father’s sister or clanswoman) of one of last year’s kéyemshi is poor. 
She lives with her elder brother and a little sister. When the brother heard that their 
kinsman had taken the office of kéyemshi, he grumbled, knowing that a kéyemshi has 
to receive presents from his kuku. ‘Why didn’t he think of us?” complained the 
brother. Within the year the complainer was kicked in the eye by a horse so badly 
that the doctor had to sew him up. 

Among the Navajo injury through a horse is believed to betoken persecution by 
some unseen power. So are snake bites and lightning strokes. Am Ethnologic Dic- 
tionary of the Navaho Language, p. 379. (The Franciscan Fathers, St. Michaels, Ari- 
zona, 

3? Cp. An Ethnologic Dictionary of the Navaho Language, p. 366. 
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one will become extinct. My informant said she had known of 
three families! who had taken this risk and all three were now almost 
extinct. 

Persons who have been struck or shocked by lightning? should 
be given the rain water of that same storm to drink (another instance 
of inoculative magic), plus black beetle and suet, otherwise they 
will surely die. About three years ago a house on the south bank 
of the river was struck and the three women inmates failed to ob- 
serve the proper measure of safety. The following summer two of 
them died and the third died this year. Properly doctored survivors 
are qualified by their experience to become medicinemen or women. 

Different ailments or diseases are treated by the medicine 
members of the different fraternities, they are specialists so to speak, 
and there exists a deep-rooted custom of “giving’”* the patient either 
to the fraternity‘ or the household of his or her doctor. Without 
this dedication it is believed that the patient would die. Comple- 


mentariwise, if a parent were to express a wish to have his or her 


‘ 


child join a fraternity,’ ‘“‘something would happen.’’ A person 


runs the risk of death also if, having had a “bad dream,”’ he or she 
fail to be whipped and to join the fraternity of the whipper.* 


1 Two had bought a captive Mexican girl from the Apache, the third a Hopi girl, 
from her starving family. 

2 Wood struck by lightning is used for the fetiches of the twin war gods. Did not 
the Sun, their father, impregnate the spring that bubbled up out of the spot that had 
been struck by lightning? 


’ The promise is made before the cure, “‘when they need the help.” The time for 
fulfilling it appears not to be set. A woman I know who had been dedicated to the 
Stick Swallowers fraternity at the time of the smallpox epidemic was not initiated until 
two or three years ago. Part of that time she had been away at school or in the 
employ of Americans. She was accounted the one convert of the Dutch Reformed 
Church Missionary at Zufii—until she was initiated. 

‘For example, persons suffering from gun shot wounds must be attended by 
medicinemen of the Cactus fraternity. 

5 It is the rule that if a member of a fraternity is hit, however accidentally, on 
his penis when he is “sacred” the hitter must join his fraternity. The last man to be 
taken into the ne’wekwe fraternity was initiated about twelve years ago under such 
circumstances. One mother of my acquaintance is careful not to let her little boys play 
at such times about the persons of her fraternity visitors. The attitude in general 
about joining fraternities appears to me one of reluctance, but this is a matter needing 
study. 

* If there is a dance on, one of the dancers will be selected as whipper. ‘Of course 


he becomes the ceremonial father’’ or initiator. 
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By no means have I recounted all the social causes of death, 
even one with a much greater knowledge of the Zufi than I have, 
would probably overlook many of them; but I must pass on to other 
death beliefs and practices, to conceptions of the life after death. 
These conceptions are of the usual contradictory, inconsistent 
character. The dead are the rain-makers for their people and yet 
they dwell themselves not in the heavens but in ko’/uwala, a region 
below the Sacred Lake, the lake sixty-five miles to the southwest of 
Zuni. There again although their life is just about the same as at 
Zuni, families and households being reunited, the representatives of 
the ko’ko or gods are supposed to live separate—in a four-storied 
dwelling on the side of a hill. 

In ko’luwala reunions it is the first wife or husband a man or 
woman lives with.2. Was there any evidence, I asked, that formerly 
a woman would accompany her deceased husband to ko’luwala? 
No, but there was a story of a man who went there to find his wife. 
He found her and she was allowed to return with him on condition 
that none would cry out on her return. As she stepped, however, 
on the last rung of the ladder coming up into the world an old woman 
caught sight of her and cried out. Straightway the revenante 
was changed into an owl and flew away. 

There is no punishment after death, I was repeatedly told. It is 
the survival theory—with one exception. The violators of clan 
exogamy, the incestuous if there were such, but no instance of incest 
had ever been known, the incestuous would be burned at ko’/uwala. 
‘Surely, a Mexican belief,” I remarked. Zuni.’’ Neverthe- 
less, it is difficult not to see in this belief the hell-fires of the Spanish 
Catholics lighting up the most stringent part of the native code of 


morals,* and that this sanction should attach to incest and to incest 


1Is this by any chance a reminiscence of pristine cliff-dwelling, a reminiscence 
associated as one might expect with the most conservative part of their tradition, their 
ancestral cult? 

21 might not be the first wife of my first husband, I once pointed out. He would 
have to live with his first wife, was the rejoinder, but it was made in such a way as to 
suggest that that conflict in theory had never been thought of before. 

8’ The Hopi have also a belief in post-mortem fire tests or cleansings. (Hough, W. 


The Hopi Indians, p. 129. Cedar Rapids, 1915.) 
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only is in itself far from an insignificant fact.._ The punishment, 
I should add, would not befall one marrying into his father’s clan, 
a marriage nevertheless disapproved of.? 

While a person is dying food is cast for him on the fire and food is 
put into his mouth*—“ because it is the last meal."’ The corpse is 
straightway placed with the head to the east, the idea being that thus 
the deceased faces ko’luwala. 

During the four days it takes the deceased to journey to ko- 
luwala the mourners, i. e., all the household members do not buy or 
sell, the house door is left ajar, and the bowl used to wash the 
corpse and the tools used to bury it are left on the roof. This 
washing and burying have been done by the nearest relatives in the 
clan of the father of the deceased,‘ the washing by an wowa, the 
father’s mother, and an kuku, the father’s sister, or in their default 
by two other clanswomen, the burying by the father’s brothers 
(an adachu or an apapa) or by two other clansmen. Women do not 
go to the burial excepting the wowa of a deceased infant. She will 
carry her grandchild to the cemetery. Parents would not touch 
their deceased offspring. The clansmen have to dig the grave bare- 
foot. The flap of the blanket in which the corpse has been carried 
is turned back from off the face and directly on to the face the soil 
is thrown. In the grave too the corpse is placed with head to the 

1 I note too that the incestuous brother and sister of the Zufii creation myths are 
punished, in one version, by the great flood, the flood in which so many of the children 
and their parents too were drowned, the brother and sister having to remain with the 
drowned ones. It was this pair too who were the parents of the ko’yemshi, idiot, 
immature offspring. But whether those traits were looked upon as a punishment or 
not I failed to make out. 

The Navajo believe that incest is the cause of mental derangement. An Eth- 
nologic Dictionary of the Navaho Language, p. 350. 

2 It would be jeered at. ‘‘ You are no better than a dog or a burro,"’ would be the 


taunt. The woman who told me this spoke from experience. Child of the Parrot 
clan, i. e., her father, a Parrot, she had married a Parrot, but the marriage did not 
“stick.” Nor did she make any mention of it to me. The ethnographer like other 
social students may learn more at times from the unspoken than the spoken. 

*Cp. Stevenson, p. 314. The lips and eyelids are pressed together afler death, 
I was assured, not, as Mrs. Stevenson states, before. And the kneading of the abdomen 
is, as already noted, to keep back the spirit, not to dispatch it. (Ib., p. 315.) 

* Both functions are in charge too of the father’s clan, In fact many clan kinship 
functions at Zufii are functions of the father’s clan. 
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east.1. Zufi will not go to sleep, we may note, thus orientated. A 
child falling asleep careless of this rule will be asked ‘‘Why do you 
wish to sleep like a dead person?”’ 

In the ancient Spanish cemetery there stands a high wooden 
cross. On the south side of this cross the men are buried, on the 
north the women. Again I asked, “Is this custom Mexican or 
‘Zuni’?? And why do you separate the sexes?”” “Because it is 
to the men we pray for rain, not to the women.”’ 

With the human bones that lie scattered here and there in the 
cemetery are a few potsherds; but whatever may once have been 
the practice, the pottery and the other valuables of the deceased 
are now buried separate, at a certain spot on the bank of the river 
below the town.’ Some things are burned*—the “comforters,” for 
example, the deceased has used. The best clothes or blankets or 
jewelry are buried on the corpse. The father’s people (an da’kwik- 
we) are expected to contribute a burial blanket or shawl. The dying 


1 Prayer plumes are planted pointing to, the east. 

2 In this connection the sexuality of the six directions is of interest. Among the 
Hopi, north, south, and zenith are male; east, west, and nadir, female. A Zufii rain 
priest told me that north, east, and zenith were male; south, west, and nadir female. 
The differentiation might be accounted for by the fact that the Zufii Sacred Lake is 
female and that it lies to the southwest. In fact the daughter of the aforesaid rain 
priest did thus account for south being female. I must say, however, that other and 
more creditable persons said that sex was never imputed to the six directions. The 
matter needs further study. But I mention it now having in mind that if south is 
female and north male the cemetery distribution suggests a Spanish rather than a Zuifii 
origin. 

Mrs. Nuttall states that in Nahuatl the west is Cihuailampa, “the place or part of 
the women” and that the souls of the women who earned immortality were supposed 
to go there. Men’s souls went to the east (Archaeol. and Ethnol. Papers Peabody Mus., 
II (1901), 38). In the arrangement of monuments about the plaza at Quirigua the 
north end holds the monuments of men, the south end those of women (Hewett, E. L., 
in Art and Archaeology, II (1915), 82). 

3 Was this place perhaps the pre-Spanish general burial place? Zufii river is 
supposed to convoy the buried things to the Sacred Lake. I have yet to undertake an 
analysis of spirit concepts. 

* Bulky things, was the rationalistic comment. The Spaniards reported both 
burial and cremation customs, a co-existence Cushing accounts for on his theory of 
the dual origin of the A’shiwi. The northern cliff-dwelling stock buried, the in- 
trusive western stock burned. (Zufi Creation Myths, pp. 365-6.) 

The Hopi, it is said, have never burned their dead. For four days they place 


bowls of food on the grave. (Hough, p. 130 
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may ask not to have the finest jewelry buried with him or her—an 
interesting modification, and one met elsewhere, in the practice of 
funerary destruction. The funerary disposal is being modified too 
in connection with American goods. In one household was pointed 
out to me the porcelain cup that had been used! in caring for a 
grandmother now deceased. On the wall hung the cane the grand- 
father, dead too, had acquired on a visit to Washington.2 Just as 
the goods of the stranger are not allowed to be used, as we know, 
in conservative ceremonial, so the old practice or theory is not 
applied to such goods,’ a line of least resistance the innovating 
administrator would do well to follow. 

Perhaps the most striking illustration of “new goods, new 
customs” that will be notable in the future at Zufi will be in the 
matter of portrait photographs. The rationalizing reason given 
the American for the unwillingness to be photographed is that after 
death the photograph will be there to remind the survivors of the 
deceased. To one another the Zufii are content with saying that 
if they are photographed they will die. The possible connection 
in thought here is interesting,‘ but I am mentioning the subject for 


! To what extent the cup is now in use I cannot say, but it stands apparently undis- 
tinguished among other well used articles on a table in the living room. The woman 
who showed it to me was much amused, really amused, by the idea one of my questions 
suggested, the idea that her pots and pans would have to be buried with her. But 
whether her sense of incongruity was stirred because several of the utensils were 
American made or because such objects were buried, when buried at all, on the river 
bank, I do not know. 

A like feeling of amusement was stirred in an old man when I asked him on which 
side of the cemetery a la’mana or “‘man-woman”™ would be buried? ‘‘On the men's 
side of course,"’ he smiled. A sense of the ridiculous incongruity is not peculiar to the 
“ civilized.” 

2In every pueblo, we remember, the governor's cane of office, one of the famous 
Lincoln-given canes, is preserved. 

3 The fact that their own ceremonial is not applied to them either, i. e., taken over 
with them, may have far reaching consequences. See Veblen, Thorstein. Imperial 
Germany and the Industrial Revolution, pp. 35-6. New York and London, 1o15. 

4 Is it because the prime object of a photograph seems to the Zufii mind to recall the 
dead—the living having no use for it—hence to have your picture taken is to anticipate 
dying, just as to express a wish to join a fraternity is, as we have noted, to cause 
“something to happen"’? 

There is perhaps a simpler explanation, one suggested in a myth reported by Cush- 


ing. Bereaved mothers grieve for their lost children, unaware that the children are in 
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another reason, for its implication that after death memory of the 
deceased is not to be cherished. When American portrait photog- 


raphy really becomes established in Zufi the attitude towards the 


memory of the dead will be necessarily affected. At present the 


disposition to disinfection and the attitude of prompt forgetfulness 
are marked. Not only is the property that may recall the deceased 
destroyed, but emetics are taken by the corpse bearers on their 
return from the cemetery and baths or hair washes by the other 
survivors.! If those who have handled the corpse subsequently, 
i. e., within a day or so feel unwell they inhale the smoke of pifion 
gum.” If in dying the deceased has “‘frightened’’ anyone, a lock of 
his hair may be cut off and burned? for the frightened one to inhale. 
Again if the deceased is thought of much by a survivor or dreamed 
of, the smoking pifion gum is inhaled. The name of the dead is 
taboo. ‘‘He who was,” is the reference,* or ‘‘He who has gone 
away.’ ‘“‘Would the name of a dead relative be thrown up against 
oneina quarrel?’’ I asked. ‘‘ Never; but children might taunt one 
another with a death in the family. ‘Your father is dead,’ a child 
might jeer, or ‘Your grandmother died the other day.’”’ 

a place ‘whither they too needs must go constrained thither by the yearnings of their 
own hearts in the time of mourning.” (Zufi Creation Myths, p. 405.) Yearning for 
the dead would then mean following them, consequently anything prompting such 
teelings, a photograph of the deceased, for example, were better out of sight. 

Of the orthodox primitive reason against being pictured, that it gives power over 
you to the possessor of your picture, I have still to hear in Zufii. 

: Cp. Stevenson, pp. 306, 310. The hair of all mourners is washed after four days. 

2? The smoking gum is put in a shovel and a blanket thrown over it and the head 
of the inhaler. 

3 It is always cut off and burned, according to Cushing, and its ashes cast into the 
river together with the ashes of whatever possessions are burned. This hair inciner- 
ation is a ritualistic survival, Cushing believes, of the early custom of cremation. 
(Zuni Creation Myths, p. 336). 

4Or, according to Cushing, he is referred to by a kinship term—the brother of 
so-and-so. (“On Zufii Baptism,”’ Ann. Rep. Bur. Amer. Ethn., XXVI., p. 187. 

In the Spanish archives Cushing found two or three soubriquets given for baptismal 
names “undoubtedly offered reluctantly in place of the true and sacred name, because 
some relative who had recently borne it was dead and therefore his name could not be 
pronounced aloud lest his spirit and the hearts of those who mourned him be disturbed.” 
(Zuni Creation Myths, p. 334.) 

Today children are given the names of deceased kindred—in course of time. One 
little boy I know bears the name of an uncle deceased five or six years before his birth. 


§ The Hopi word of reference to the deceased is shilui, ‘‘gone."’ (Hough, p. 131.) 
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Contrasted with the ceremonial attitude of forgetfulness towards 
the dead individual is, as we have already noted, the attitude towards 
the dead at large. They are prayed to not only for rain but for 
other benefits. Before each meal a bit of food will be scattered for 
them on fire or floor, and this is the prayer or one of the prayers 
accompanying the offering: ‘‘Here’s something. Take it and eat it. 
Make our little boy (or girl) grow up and give us plenty of rain.” 

Some time after the ko’haito begins, in 1915 it was on October 30,! 
the sacred counting of forty-nine days to the arrival of the sha’leko, a 
teniente or member of the governor's staff announces from the house 
top that it is time to get wood and that four days later will be the 
day of the dead, a’hapa awdn dewa, “‘dead their day”. On that day, 
a portion of everything that is cooked is given to thedead. Themen 
take the offerings to the river bank, the women put them in the fire. 
During the sha’leko ceremonial itself rolls of he’we, wafer bread 
are collected from every house by the ko’yemshi and taken to the 
river bank. These offerings are called he’kusna (he'we, kusna, 
dry). It is probable that in connection with many other Zufi 
ceremonials similar offerings are made to the dead. 

Before foot races or before a war expedition prayer plumes are 
or were planted for the dead. The night before the racers or 
warriors would go down to the river and there in the bank plant 
plumes and bury he’we for the dead. Then they would take four 
steps back, sit and listen, doing this four times. Then they would 
go in a straight line without looking back—were they to look back 
they would die—to the house of the manager of the race or of a 
priest of the bow. After each had smoked his cane cigarette of wild 
tobacco in the six directions he would be asked what he had heard. 
If he had heard the hoof beats of the Navajo horse or the roaring of 
the river or the hooting of an owl or the sound of lips smacking, all 
good signs, he would answer, “It is well.’”’” To hear nothing is a 
bad sign. The night before a deer hunt the dead are also “fed.”’ 

Of fear of the dead I have found no trace—the Zufii would seem 
to have concentrated his fears upon living witches—nor are there 
any implications of individualistic ghost-walking—unless the 

1 October 31, I recall, is All Hallowe'en; November 1, All Saints Day. 
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“walking” of the patron saint may be so regarded. The little 
Spanish image is kept enshrined in a Zufii house. Her wardrobe is 
continually replenished or enlarged by the gifts of devout Mexicans." 
Only her shoes are worn out—for, they say, “she walks at night.” 


1 She holds a disproportionately large buckskin purse in her lap. Gifts are made 
her by the Zufii too, I think, but Iam rot sure. She has her “dance.” It comes off, 
I was told, about the tenth of September and it is very largely attended, people from 
the outlying districts coming in for it. The image is carried in procession about the 
pueblo by the girls. To some her name is unknown, others call her the “Saint of 
Guadalupe.” 

Since writing the above I learn from Cushing’s Zufii Creation Myths (p. 338) that 
the image of Our Lady of Guadalupe was carried off from her church by vandal 
Americans. The figure carried in procession is St. Francis. (One of my Zufii acquain- 
tances had remarked to me upon the masculine traits of the image without being able to 
account for them.) The “‘Saint’s dance’’ which occurs after the harvest Cushing con- 
siders an eclectic ceremonial, being not only a Catholic saint's day but a Zufii feast of 
the dead. I have as yet failed to get evidence for this interpretation. 


New York City. 


THE DISTRIBUTION OF MAN IN RELATION TO 


INVENTION OF FIRE-MAKING METHODS 


THE 


By WALTER HOUGH 


HE following is a discussion of a statement published in the 
Report of the Congrés International des Americanistes, 
Quebec, 1906, p. 219,' that with the possession of means of 

making fire at will man could freely leave his early circumscribed seat 
and successfully spread to other environments and eventually popu- 
late the earth. The reverse of this proposition that man, ignorant of 
the art of making fire, would have remained in a feral state, bound to 
a particular environment and subjected to the restrictions laid upon 
the range of the highest organisms, seems also true. For merely 
theoretical and illustrative purposes the gorilla, an animal held to a 
very narrow zone on either side of the equator on account of extreme 
intolerance to temperature changes or dependence on a certain food 
supply, may be taken as an example of the limitations imposed by 
nature on other anthropoids. Given hand-cunning, the knowledge 
of the value of fire, and a method of making it, the gorilla conjectu- 
rally might have found means to spread into cooler environments, 
and this species might have occupied the earth. Man in his original 
state appears to have been less protected by thickness of skin, hairi- 
ness, and other features of robustness than the gorilla; hence, with 
due regard to our lack of knowledge of man as an animal or a 
primitive being, he would seem to have been a creature of more 
restricted environment than the chief primates. It is, however, 
necessary in the state of our present information to begin with man 
as a sentient being, armed with a knowledge of fire as it existed in 
nature, to have completed the acquirement of fire for his personal 
uses and to have arrived at some method of making fire artificially. 


We only know of man at the latter stage, and deduce from survivals 


1 Hough, Walter, The Palm and Agave as Culture Plants, op. cit. 
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the existence of former stages. We know also that in these periods 
of synthesis man had attached to himself the one manifestation of 
force that was fundamental, that articulated him to physical nature 
and opened a field of incalculable progress. No stimulus to man’s 
advancement ever approached that given by the acquisition of fire. 
Fire, however, was not an unmixed blessing, it was a willing slave, 
but exacting master, its care was most burdensome and of necessity 
forced on organization for its maintenance and protection; perhaps 
the most primitive office was that of fire-keeper. 

It may here be advanced with some degree of plausibility that 
man’s apparent nakedness and helplessness was largely brought 
about by the use of fire. Clearly no civilizing influence is greater 
and much of man’s physical modification is doubtless due to the 
cultural structures growing out of the utilization of fire and the 
reciprocal and cumulative effect on habits of life moulded by re- 
lationship to fire. Movements of man from a primal seat, theoreti- 
cally tropical, without fire appear inconceivable. Food is the 
dominating condition of environment, vegetal food the basis, the 
versatile primate easily becomes omnivorous. 

It seems logical that at an early stage in man’s acquaintance 
with fire the effect of heat on food substances would be discovered 
and the preference for cooked food would arise. Cooking extends 
the range of the food supply and promotes its preservation for future 
consumption. That this art increases the probability of a successful 
migration into unfamiliar terrains is proven in multitudinous 
instances in historic times. 

The distribution of artificial methods of fire-making is very 
interesting. The Malaysian area is the focus of all methods of 
fire-making by wood friction. This is especially remarkable since, 
generally speaking in the Western Hemisphere, Africa, Australia, 
the black islands, High Asia, only the firedrill, ‘‘fire borer,’’ was 
known. In Malaysia the fire-saw, fire-thong, firedrill, and fire-plow, 
in fact all the type methods are found. Even thea nomalous quartz 
or pottery and bamboo strike-a-light and the fire piston are pecu- 
liarly of this region. In parts of the island of Borneo, as has been 
remarked elsewhere by the writer, four methods have been observed 
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and in other localities of this region more than one method is 
presented by the same people. This strange focusing of fire-making 
methods here means that Malaysia is a center of the invention of 
primitive fire-making methods or that it is an example of a great 
intermingling of migrating races, each with its peculiar fire-making 
devices based on a knowledge of wood friction acquired at an early 
stage. Acculturation, an idea usually overworked, must also be 
considered as an agent in disseminating these devices; but at the 
same time, it must be pointed out that conservation of custom and 
the religious aspect of customs also have an effect on the fixity of 
customary actions. 

In the consideration of primitive migration we may remark 
not only on those who traveled, but those who stayed behind. If 
the possession of one type of fire-making invention may be taken 
as evidence of racial solidarity, then those who claim as their own 
the simple two-stick reciprocating firedrill, spread farthest over the 
world. To this invention have been added the improvements of the 
cord, the bow, the whorl, and in one instance the wheel and cog. 

‘his invention also is known to have been superseded by the flint 
and steel, and has survived into civilization through the conservation 
of religion or folk custom. Those who stayed behind had the fire- 
plow, the fire-saw, and the thong-saw, but less than two millenniums 
ago the people of the fire-plow spread over innumerable islands 
almost across the vast Pacific. The races who possess the fire-saw 
have remained confined chiefly to the Malaysian area and those who 
use the thong-saw are limited to a portion of the Island of Borneo. 
The most interesting condensation and diffusion zone in the world, 
the veritable swarming place of races and inventions, is Malaysia. 
The last great emergence from this hive appears to have been the 
Polynesians who, according to Churchill, spread into the Pacific 
some 2000 years ago.! These were people of the fire-plow, who had 
learned through the use of heat to preserve food stores adequate 
for long voyages and who carried their culture plants with them. 
They left indelible traces of words among the dark-skinned peoples 


1 Churchill, William, “‘The Polynesian Wanderings"’ (Carnegie Institution of 


Washington, 1911, p. v, preface). 
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who had emerged previously, the Papuans, Melanesians, Micro- 
nesians, and Negritos. Other swarms may be dimly distinguished 
passing by sea or land to islands, to the peninsulas, and the main- 
land of Asia, and one swarm may have traversed the continent and 
crossed to people America, and perhaps the most ancient horde 
passed to Africa and also left remnants, as the Negritos, scattered 
widely in other directions. 

There may be presented here a suggestive table of migrations 


from some center, preferably the inner court of Malaysia. 


Earliest static period: Blacks isolated and localized as animals. 

Earliest migration: Blacks, to islands, Africa, Papua, Australia, and 
continental fringes. 

Early migration: Dark brown, to Melanesia, Micronesia, and continental 
fringes and peninsulas. 

Ancient migration: Yellow-brown, Indonesian to Asia, America, India, 
Indo-China, etc. 

Later migration: Lighter yellow-brown, Malays to Madagascar, Japan, 
Indo-China, East India Islands, continental peninsulas, and main- 
land of America (?). 

Historic-traditional migration: Brown Polynesians to Pacific Islands, 
Philippines, etc. 


Historic migrations: Mongols, Huns, Goths, Vandals, etc., a vast number. 


Individual instances of long and difficult journeys made by men 
deprived of fire or other aids beyond their natural abilities in 
woodcraft have little bearing on the collective movements of man. 
These feats show wonderful resource and excite admiration for qual- 
ities that have become submerged as the race advances. Such 
achievements are common among the uncivilized and must have 
been common in the early migrations. The mass, however, moves 
on its food supply and carries its impedimenta of children and gear. 
It is not to be supposed though that the earliest migrations embraced 
any considerable number, rather there were tentative dislocations 
of a few individuals, establishing at a distance a new campfire in 
response to crowding, which rendered the food supply unequal to 
the demand. These movements in time brought contacts with 


others from the pristine source which in turn gave rise to more 


HOUGH] DISTRIBUTION OF MAN AND FIRE-MAKING METHODS 261 


extended movements and in larger masses. Thus, it is likely that 
the currents of migration would sometimes return to the place of 
origin bringing new experience. The theoretical contacts of 
primitive man have been excellently presented by Prof. Lester F. 
Ward and offer an interesting study of the possible social evolution, 
but these presentations rarely give consideration of the fundamental 
domination of fire on social structures. The procuring, preparation, 
and preservation of food, transportation by land and water, and 
to some extent shelter are essentials to migration irrespective of 
environment, but give rise to arts which are largely reflexes of en- 
vironment. The use of fire has a tendency to render all environ- 
ments uniform as to many essentials. Food has been mentioned 
and it may be perceived that in the procuring and shaping of masses 
of wood for boat building and for other purposes, fire plays an im- 
portant role. 

It may be presumed that migration by land preceded movements 
by water, since experiments in flotation beginning with swimming 
would require a long time before the evolution of boats, which 
would first be suitable for rivers and with greater knowledge on the 
part of man be made capable of taking ocean voyages. The 
conquest of the hydrosphere by means of boats is now seen to have 
been analogous to the conquest of the atmosphere by balloons and 
aeroplanes. Thus extensive oversea migrations are later than land 
migrations and the western hemisphere would be populated from 
Asia long before Polynesia, and other sea migration, granting that 
migrants could have crossed the great reach of over .2,000 miles 
between Easter island and Peru. 

It is easy for peoples possessing an art to affirm by a simple effort 
of reasoning that at a former time they did not possess this art. 
This statement is common among uncivilized men in regard to fire; 
hence, caution must be exercised lest it be taken for a transmission 
of a memory of such a time. Especially is this so because the ac- 
quisition of fire by man reverts to such a remote antiquity that no 
transmission of the experience seems humanly possible. It is 
observed that the most primitive tribes contemplate the past and 
fill it with myths of cruder conditions. At what period of advance- 


ment man looks to the future it is difficult to say, but the grade of 
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culture would be high. For a long period the past was regarded as 
a golden age, an epoch of communication with the gods and at the 
close of this period comes a severe philosophy that regulates the 
past on terms of evolution from simple to complex and looks to the 
future as a logical field for advances. The savage and uncivilized 
tend to be static and their education is only effected by contact, 
migration, admixture, and stress of environment, bringing into play 
dormant faculties of invention and adaptation. 

Perhaps migration began with the necessity for following seasonal 
changes of the food supply, or unusual dislocations of this supply 
by drought, storm, plant diseases, or other natural causes. These 
causes as well as cataclysms have been known to influence the 
movement of peoples, and their natural or enforced migrations might 
well have produced a limited distribution of peoples before the use 
of fire. These migrations in the twilight zone when primitive man 
was still in the grasp of nature offer a legitimate field for the exercise 
of the scientific imagination, but a more definite starting point is 
with man in possession of the primal fire. The object of this paper 
is to suggest that migration was vitally influenced not so much by 
the utilization of fire, which might tend to induce a static condition, 
but rather that the invention of fire-making at will powerfully 
accelerated the voluntary distribution of man over the earth. 

Dr. Richard L. Garner, whose acquaintance with the anthro- 
poids is second to that of no other man, informs me that the gorilla, 
in a state of nature, lives on sour and bitter foods, rejecting sweets. 
Dr. Garner has superintended the education of a gorilla and observed 
the acquisition by the animal of a taste for sweets and cooked food, 
both animal and vegetal, with a final rejection of raw food on the 
part of the animal. He has also observed that this change of habits 
apparently produces a change in the disposition of the animal which 
manifests itself in an amelioration of its disposition and a quickening 
of its intelligence. 

There is no disposition to regard the gorilla as a basis for theories 
as to the state of primitive man since this animal represents another 
development and does not stand in the line of the evolution of man. 


Clues, however, may be derived from a study of his habits as to the 


HoUGH] DISTRIBUTION OF MAN AND FIRE-MAKING METHODS 263 


state of primitive man who differs from the gorilla or from any of the 
anthropoids not only in genealogy and physical development but 
especially in the possession of a receptive and plastic mind reacting 
on capable hands and other moving powers. 

It will be seen therefore from knowledge derived from a study 
of animals that the genus homo is very mutable and the difficulties 
that present themselves in regard to the classification of races which 
give rise to so many divisions of man grow out of endless mutations. 
It is known also from the study of animals that races readily form 
or form anew and that under given conditions a race resumes its 
purity. This constant flux and reflux accounts for any number of 
changes from a primitive ancestor to the races of today and it 
appears as a corollary that there is a greater fixity of inventions of 
man than of man himself. Inventions like that of fire-making 
would seem therefore to preserve a stricter lineage than social 
groups of man. It may be said also that inventions that deal with 
exterior nature are more fixed than those connected with man’s 
physical structure as language, or artificial physical modifications 
such as deformities for ornament and other purposes. It will be 
seen also that the acquirement of fire inaugurates the science of 
cultural anthropology, that vast complex which is the record of 
man’s material activities. 

We can affirm in consideration of the foregoing that the inven- 
tion of fire-making is more radical than any other thing that has 
happened to man, that it may have accelerated the mutations 
he has undergone, and without this invention his extended migra- 
tion over the earth as well as his advancement would have been 
well nigh impossible. 


U. S. NATIONAL MUSEUM, 
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A NEW TYPE OF SPINNING IN NORTH AMERICA 


By MARY LOIS KISSELL 


JHILE assembling the material for a forthcoming publi- 
UW cation on the “Indian blanket of the northwest,’’ under 
the joint authorship of Dr. C. F. Newcombe, James 
Teit, and the writer, a unique manner of spinning was noted among 
two of the Salish tribes. It is a method quite different from any 
previously described from peoples of lower culture either in America, 
or in other parts of the world. This mode of spinning in all prob- 
ability furnished the yarn for at least three of the seven distinct 
types of blankets made by the Indians of the Northwest. Of the 
older examples of these, only a few remain scattered in the museums 
of America and Europe, where there is nothing on record concerning 
them save that they were collected by Captain Cook, or some early 
explorer. It is the unusual character of these rare old blankets, 
some kinds of which have not been made in the last half century, 
that first aroused an interest which led to a general study of blankets 
from this area. This interest resulted in a union with the two 
authorities, Dr. Newcombe, known for his wide acquaintance with 
the Indians of the Northwest Coast and James Teit, eminent in 
his knowledge of the Indians on the northwestern plateau, on a 
publication which it is hoped will be a valuable contribution to 
the subject. 

To return to the spinning: the unrecorded type was found in 
three Cowichan villages, Nanaimo and Kockasailo on Vancouver 
island, and Musqueam on the mainland; as well as in the two 
Thompson villages, Yale and Spuzzum. As is generally known, 
primitive people produce yarn in two ways; without a device or 
with a spindle. It is the second that concerns us here, since it is 
the manner of using this spinning device which differs from its use 
in other localities. Spindle spinning has heretofore been thought 


to be of two kinds: spinning with a free spindle, that is, one twirling 
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in the air unsupported by other than the twisting yarn; and spinning 
with a sustained spindle, that is one which revolves upon some 
surface. The first was largely employed during early days in the 
Old World, and today in South America; the second is found in 
North America, Mexico, Central America, and some parts of 
Asia, Africa, and the Pacific islands. The spinning of the Cowichan 
and Thompson Indians belongs to neither of these types, it is a 
third mode of spindle use entirely unique, a description of which 
will make this clear. 

As modern practice differs slightly from that of the old days, 
the early method of spinning in these two tribes will be described 
and then present day changes will be given. The preliminary pre- 
paration for spinning consists of rolling the wool with the palm 
over the thigh, splicing on more wool, and so continuing the rolling 
and splicing until a long loosely made roving is furnished, which as 
completed is passed into a basket, or a box, or if neither are at hand, 
to a pile at the spinner’s side. One end of the roving is now run 
through the tension ring, a little circle of wickerwork, or a small 
wooden or stone form pierced by a round hole. Previous to making 
the roving, the spinner has suspended the tension ring from the 
ceiling by means of a cord, or attached it high on the wall, so as 
to give a long stretch between it and the spindle. Some spinners 
do not employ a tension ring, but throw the roving over the tall 
loom frame to give the necessary tension for drawing, as illustrated 
in a Field Museum print from an old picture made by Paul Kane 
fifty years ago (pl. xv1). After proceeding through the tension 
ring or over the loom frame, the end of the roving is tightly twisted 
for a short distance between the palms and then attached to the 
upper arm of the spindle shaft near the whorl. Everything having 
been made ready, the spinner squats upon a mat on the floor and 
with outstretched arms raises the huge spindle to an oblique posi- 
tion by grasping its lower end in the palm of her left hand and 
clasping its shaft a little below the whorl in her right. The twirling 
might be termed a tossing motion which is performed by the up- 
turned palm of the right hand. When the roving has received the 
required amount of twist the upper end of the spindle is swung 
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upward and backward, thus bringing the next draft of roving 
through the tension ring and permitting, after the spindle end is 
again dropped to position, that the loosely sagging and already 
twisted yarn be wound upon the spindle. This is accomplished by 
lacing the yarn back and forth in large oval coilings on the upper 
arm of the shaft as the spindle is lifted and lowered from the oblique 
to the vertical and from the vertical to the oblique while it is still 
revolving. After the stretch of completed yarn is wound on the 
shaft the spinner returns to the twirling motion that the freshly 
drawn roving may be twisted, when it is wound on the shaft as 
before described. So the spinning continues until the spindle 
is full, after which the yarn is unwound into a basket and later 
wound into great balls. It is the custom of some spinners to intro- 
duce a second winding between the lacing on the shaft and the ball 
making, when small portions of the yarn from time to time are 
unwound from the shaft and then tightly rewound with the hand 
in regular spool fashion, before continuing to twist more roving. 

The few modifications in this old manner of spinning are due 
to the influx of civilization, which has introduced the chair among 
other modern conveniences. Upon this the spinner of today sits, 
while the back of a second chair serves as a substitute for the old 
drawing devices, the tension ring and the loom frame, since over 
the top edge of its back the roving is drawn. The lowering of the 
point of tension and the raising of the spindle bring the stretch 
of roving to a more nearly horizontal position (figure 27) and 
also do away with the tiresome upward stretching of the arms 
before necessary, besides allowing an easy steadying of the right 
elbow upon the knee. However, this shorter and less oblique 
stretch of the roving materially affects the quality of the yarn and 
results in a much coarser product than that of former times. But 
in the days of old there was a need for better yarn for the con- 
struction of finer blankets, a need which is now supplied by modern 
trade. 

Wool spinning whether of sheep wool, or as here of the moun- 
tain goat, includes three processes;! first drawing, or arranging 


1 Bliimner, H., Technologie und Terminologie der Gewerbe und Kiinste bei Griechen 


und Rémern, I. s, 112. 
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the fibers in parallel order by extending or drawing out a small 
mass of raw wool (a process in modern manufacturing called draft- 
ing); second, twisting, or uniting these parallel fibers by twisting 
them about each other; and third, winding, or taking care of the 
twisted yarn. All these processes may be carried on by hand, 
very slowly it is true, but very successfully as do the Tlingit Indians ! 
who spin the mountain goat wool for their Chilkat blankets by 
drawing by hand, twisting with the palm on the thigh, and winding 
the spun yarn into balls; or, as do the nomads of the African Steppes 


of Wad-Draa,? who spin coarse yarn for their tents and mats of 
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Fic. 27. Photograph taken by Dr. C. F. Newcombe at Musqueam, 1915 


sheep wool by drawing and twisting as the Tlingit and then winding 
the yarn, as it is twisted, upon the bare foot, after first securing it 
to the big toe. Strange as it may seem, the Tlingit spinner can 
produce by hand a yarn that is many times finer, than can her 
not far distant neighbor, the Cowichan spinner make with the 
spindle. 

1 Emmons, G. T., ‘‘ The Chilkat blanket,’’ American Museum, Mem. III, 334. 


2 Jannasch, R., “Die Textilindustrie bei den Ur- und Naturvélkern,"’ Berliner 
Gesellschaft fiir Anthropologie, XX, s. 85. 
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When the spinning processes are considered in relation to 
their progression, the Cowichan and Thompson Indian method is 
the most elementary use of the spindle, since the three processes 
follow one another in succession, no two taking place at the same 
time. With sustained spindle spinning the drawing is done by one 
hand at the time the twisting is being carried on by the other; 
with free spindle spinning the drawing is accomplished by both 
hand and spindle, taking place simultaneously with the twisting. 
Here the spinner first drafts the roving by pulling it through the 
tension ring, and then twists it with the spindle. 

Also in their manipulation, the spinning processes here are in 
an undeveloped state. What can be more primitive when one 
wishes to draw out or extend a thing than to attach one end and 
then pull? Exactly in this way is the wool roving drawn through 
the tension ring and this retards its passage just enough to give the 
necessary draft to the roving, a method quite in contrast to the 
deft handling during the drawing for sustained and free spindle 
spinning. Another novelty is the direction in movement of the 
roving which is drawn toward the spinner instead of away, as in 
other spindle spinning. A single exception to this is the ancient 
Egyptian method where the roving is brought from a receptacle 
either in front of, or behind the spinner, as shown on tombs fifteen 
and seventeen, Beni Hasan, and tomb two, Tehuti-hetep.t How- 
ever, only in one case is the method employed where the roving is 
twisted before turning away from the spinner and this is in twine 
making rather than yarn making. The manner of twisting the 
roving by the Cowichan and Thompson Indians is most elemental, 
that of twirling the spindle while grasping it in the hands. There 
are simpler spindles to be found in remote places in Asia and 
Europe, where the raw material to be spun is tied about a stick 
or a stone and then revolved. 

Coles? illustrates an ancient Scottish stone spindle, but one 
that is shaped into slender pyramidal form and with the usual 
1 Newberry,-P. E., Beni Hasan, I, Pl. 29; II, Pl. 4, 13; El Bersheth, I, Pl. 26; 
Warden, A. J., The linen trade ancient and modern, p. 211. 


2Coles, F. R., “‘Decoration of Scottish spindles,”’ Reliquary and illustrated 
archaeologist, V, p. 80. 
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slip-knot tying of the yarn at its upper end so common on European 
spindles. Certain Asiatics fasten two small sticks together to 
form a cross and employ this as a free spindle. But these rude 
forms both of stone and crossed sticks belong to a more advanced 
method of spindle use as before noted, since the free spindle serves 
the double function of drawing and twisting. When turning this 
Indian spindle the power is applied from below instead of above 
as with most spindles, for here the upper or spinning end is pointed 
away from the spinner. Neither during the turning is it at any 
time free from the grasp of the spinner, but constantly held in 
the hands. This and the lack of a steady base causes a loss of 
centrifugal power which greatly retards the motion. Thus the 
rank in spindle manipulation of this type is below both the free 
spindle revolving in the air which is almost devoid of friction; 
and the vertical sustained spindle with friction at its point only. 

By reason of the foregoing crudities in method, yarn making 
with this type of spindle is slower than that with other spindles. 
The processes are not only slow but the product is of low grade, 
for only coarse yarn can be so spun. The raw material, it is true, 
does influence the finished yarn to some degree, because of the 
harsh character of mountain goat wool and of dog hair which 
formerly was mixed with the wool. Similarily the ancient yarn of 
wool and cow hair in northern Europe during the bronze age was 
coarse and harsh although spun with the free spindle.! 

The method of preparing the raw material for spinning is similar 
to that employed by many peoples of lower culture, a rolling on 
the thigh. The early Egyptians prepared their raw material on a 
flat stone,? and the ancient Greeks made a knee cap of pottery upon 
which to prepare the roving. Two beautiful examples of the 
pottery ‘‘Onos” may be seen in the Greek vase hall of the Metro- 
politan Museum of Art. It is an implement about a foot long, of 
hollow cylindrical hood shape to fit the knee and used in this way 
by the Athenian spinners of the second half of the sixth century B. C. 

The spindle employed in this third type of spinning has been 


1 Montelius, O., Civilization of Sweden in heathen times, p. 59. 
2 Newberry, P. E., Beni Hasan, I, Pl. 29; II, Pl. 4, 13. 
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recorded by a number of writers. It is a huge form, the largest 
hand spindle now known, with a shaft averaging four feet in length 
and a whorl eight inches in diameter. Formerly designs were 
carved on the whorl of maple wood, for as with many peoples the 
desire was strong to express beauty, or information, or both. Of 
the many decorated whorls in different parts of the world, perhaps 
the ivory, amber, and pottery whorls of the old Greeks and Romans 
are the most beautiful... The weight of the spindle must always 
receive careful attention, especially in free spindle spinning of 
wool. There the spindle hangs on the roving so the weight materi- 
ally influences the drawing,? but here the weight is supported in 
the hands. 

As far as now known, this new type of spinning is an isolated 
type since the neighboring tribes who spin with the spindle use 
the small sustained type of the Southwest. The Kwakiutl of the 
coast to the north and the west give momentum to the sustained 
spindle by rubbing it along the shin;? while the Nootka to the west 
formerly used a similar spindle but twirled it between the thumb 
and first finger, if we can trust to scattered reports. The con- 
flicting report made by Professor Boas twenty-five years ago‘ con- 
cerning the method of spinning by the Salish at Saanich, Vancouver 
island, can be easily accounted for. It is quite possible that some 
visiting Indian had employed the borrowed method of the Nootka 
and transferred it to the huge spindle of the Salish. All reports 
now from that locality indicate that this newly described type of 
spinning was the native method of the Cowichan. 

1Forrer, R., Reallexikon der prihistorischen klassischen und friihchristlichen 
Altertiimer, s. 754. Kimakowicz-Winnicki, ‘‘Spinn- und Weberwerkzeuge in Europas.” 
Mannus Bibliothek, No. 2, s. 11, 24; Darstellung iiber friih und vorgeschichtliche Kultur- 
Kunst und Vélkerentwicklung, Heft 2, s. 11, 24. 


2 Gotze, A., “Das Spinnen mit Spindel und Wirtel,”’ Berliner Gesellshaft fiir 


Anthropologie, 1896, s. 473. Sokeland, H., “‘Das Spinnen mit Spindel und Wirtel,”’ 
Berliner Gesellshaft fiir Anthropologie, 1897, s. 95. 
* Boas, F., “The Kwakiutl of Vancouver Island."” Mem. Am. Museum, V, 


Pl. II, p. 373- 
* Boas, F., ‘‘Report British Asso. Advancement of Sci.,"’ 1890, p. 566. 
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REMNANTS OF THE MACHAPUNGA INDIANS 
OF NORTH CAROLINA 


By FRANK G. SPECK 


~\N Roanoke island and some of the adjacent sand islands 
() and on the mainland of Dare and Hyde counties on the 
coast of North Carolina are a few families of mixed-blood, 
descendants of the local Indian tribes. Having recently visited 
these people to rescue, if possible, some facts concerning their 
early culture and language, I should like to make available to 
ethnologists the results of my trip, meager as they are. 

According to the accounts furnished by Raleigh’s Expedition,' 
being the earliest notice that we have of these tribes, the region 
between Albemarle and Pamlico sound was the home of the 
Secotan Indians. John White, the artist of Raleigh’s expedition, 
gives some sketches of these people, who, from the evidence of a 
few place names, and through their relationship to the Weapemeoc 
and Pamlico bands, of whose language Lawson has left us a vocabu- 
lary, we know to be Algonkian, probably one of the southward 
drifting branches from the Powhatan group of Virginia. Lawson 
in 17142 has left us some more information bearing on these tribes, 
while the colonial documents of North Carolina contain a few later 
notices. Lawson names several local bands inhabiting the area 
embraced within the territory designated by White as Secotan, 
among them the Hatteras band occupying the sand banks off the 
coast, and the Machapunga on the mainland, near Mattamuskeet 
lake. After the expulsion of the Tuscarora from North Carolina 
the coast tribes seem to have faded from history and, so far as I 
can find, we have no definite mention of them in the nineteenth 
century. Whether the bulk of these natives actually joined the 

1 Narrative of the First English Plantation of Virginia, Thomas Hariot, London, 
1588—Quaritch Edition, 1893. 

2 The History of North Carolina, John Lawson, London, 1714. Raleigh, 1860. 
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migrations of the Tuscarora and the Siouan tribes to the north, or 
whether they scattered and became merged with the negroes and 
whites, we are at a loss to conclude. 

A visit to their old home, however, and persistent inquiry among 
the settlers of Albemarle and Pamlico sounds, brought to knowl- 
edge a few individuals who are descended from Indians who came 
originally from Pungo river near Mattamuskeet lake, Hyde county. 
These are evidently remnants of the Machapunga tribe who have left 
their name to Pungo river. Those whom I met traced their descent 
from one Israel Pierce, who was known as a Pungo river Indian. 
That English Christian names were common among the tribes 
of this general region as early as 1718, is shown by a list of chief's 
names from the Chowan Indians, neighbors of the Machapunga, 
given in the colonial documents.' I traced Pierce’s descendants 
through Mrs. M. H. Pugh, Pierce’s granddaughter, now a very old 
woman, estimating her age to be about eighty years, who was born 
and raised in the Pungo river district. Later in her life she moved 
to Hatteras island. She has four sons, daughters, and numerous 
grandchildren. At present the dark-skinned people living on 
Roanoke, Hatteras, and other neighboring islands of the Pugh, 
Daniels, and Berry families, largely of negro blood, and some of 
those named Westcott, of a lighter strain, are of this blood. 

In appearance they vary greatly, from individuals with pro- 
nounced Indian characteristics, through people with noticeable 
white or negro features, the latter sort predominating in the younger 
generations. Not one of these people knew a single word of the 
Indian language and not one knew of any definite Indian customs 
or traditions, not even the name of their tribe. Unconsciously, 
however, the natives, in the real sense of the term, are preserving 
some phases of Indian culture in their present economic life, which 
is, of course, inseparably associated with local environment. One 
of these features is fishing; an activity carried on nowadays by the 
usual methods of the white people. The Machapunga were men- 

1 North Carolina Colonial Records, Vol. IV, p. 33-5. Thomas Hoytes, James Ben- 


nett, Chas. Beasley, Jeremiah Pushing, chief men of the Chowan Indians who sold 
land to the settlers in 1713. 
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tioned in 1713 as expert watermen.' The natives, however, make 
their own nets, the tools of construction being similar to those 
used by both the white people and the Indians of the Atlantic 
coast. Some specimens of nets of different sized meshes for herring, 
drum, and shad, of netting needles for these, and of floats, were 
obtained from the Indians. Hunting deer, bear, wild turkey, and 
other wild game is still carried on in the immense swamps of eastern 
North Carolina, while besides nomadic pursuits, some agriculture 
is followed. As to native industrial arts, however, everything is 
gone; basketry being the last art to survive. Until recently, native 
baskets were made of hickory and oak splints, in the manner pre- 
vailing among all the Iroquoian and Algonkian bands of the east. 
Unfortunately, all actual traces of native culture have been lost 
among these descendants. 

Needless to say, my hopes of finding some remembrance of the 
ancient family hunting territories which occur in all Algonkian 
areas where a nomadic hunting life prevails, were futile. I had 
been led to hope that the wildness of the country and the im- 
portance of hunting and fishing along the sparsely settled Carolina 
coast might have caused the territorial institution to survive. 

At such times of the year when they resort to the outlying 
sandbanks where numbers of half wild ponies are still maintained 
as a source of supply for the settlers, the natives construct camps of 
palmetto leaves supported on cross poles. These shelters probably 
follow the plan of the early Indian palmetto structures. A few 
items of folklore gleaned from the people may have a native 
foundation. It is believed that the bite of a rattlesnake may be 
cured by eating a piece of the snake. 

The Yupon bush (Jlex cassine) assumes large proportions in 
this low country and bears an abundance of leaves which remain 
green all winter. These leaves are dried and steeped to form a 
tea, which is conspicuous as a regular beverage, thought to have 
some beneficial medicinal qualities among the people of the locality. 

In order to assemble the few specific references to the Macha- 
punga available in the literature of the region, I will quote Lawson's 


1 North Carolina Colonial Records, Vol. II, p. 45. 
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remarks on the tribe. He states that in his time, about 1701, 
the Machapunga had one town, called Maramuskeet (Matta- 
muskeet) containing thirty fighting men.’ 


Moreover, several customs are found in some families which others keep not; 
as for example, two families of the Machapunga Indians use the Jewish custom of 
circumcision, and the rest do not, neither did I ever know any others amongst 
the Indians that practiced any such thing, and perhaps if you ask them what is the 
reason they do so, they will make you no answer, which is as much as to say, “I 
will not tell you.’’ 

Another instance was between the Machapunga Indians and the Coranines 
(evidently the Corees, who, with the Machapunga later became allies of the 
Tuscarora) on the sand banks; which was as follows: The Machapunga were 
invited to a feast by the Coranines; which two nations had been a long time at 
war together and had lately concluded a peace. Thereupon, the Machapunga 
Indians took advantage of coming to the Coranines’ feast, which was to avoid all 
suspicion; and their king who, if a savage, is a great politician and very stout, 
ordered all his men to carry their tomahawks along with them, hidden under their 
match coats; which they did, and being acquainted when to fall on, by the word 
given, they all set forward for the feast and came to the Coranine town, where they 
had gotten victuals, flint and such things as made an Indian entertainment all 
ready to make these new friends welcome; which they did, and after dinner, to- 
wards the evening they went to dancing. . . . So when the Machapunga king 
saw the best opportunity offer, he gave the word and his men pulled their toma- 
hawks from under the match coats and killed several, and took the rest prisoners.* 


Several entries in the State records of North Carolina have a 
bearing upon the Machapunga, who were also often known as 
Mattamuskeets, derived from the name of their principal village. 

During the Tuscarora war, 1712-1713, the Machapunga, it 
seems, took sides against the colonists and, together with their 
neighbors the Corees, went on record several times for their activi- 
ties. De Graffenried’s Manuscript Journal mentions the ‘“ Mar- 
musckits” as partaking in plunder and robbery with part of the 
Tuscarora Nation. In 1713, they killed and carried away about 


twenty persons at Roanoke island and at Croatan.® Again the 


1 Lawson, p. 383. 
2 Lawson, p. 341. 
3 Lawson, p. 325. 
4 North Carolina Colonial Records, Vol. I, p. 933. 
5 Ibid., Vol. II, p. 31. 
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““Mattamuskeets, Catechnee and Corees warriors number about 
fifty, attacking Alligator River.’’"' The ‘‘Mattamuskeets have 
advantage of such dismal swamps to fly into.’”” The English came 
to realize that they had to depend upon auxiliary Indians to drive 
them out or to place a garrison near them “‘to hinder them making 
corn, or discover where they keep their wives and children as a 
means to make them remove.”? Subsequently, it appears, that 
the part of the Tuscarora under King Blount, who were friendly to 
the English, were largely responsible for the destruction of the 
hostile Mattamuskeets.* The latter with the “‘Corees and other 
enemy Indians” concluded peace February 11th, 1715, and “‘have 
liberty to settle at Mattamuskeet.’’* An overseer was appointed 
to reside among them. By 1731, the ‘‘ Maremuskeets ”’ were among 
the tribes that did not number more than twenty families. And 
again in 1753, we find an estimate stating that the Mattamuskeets 
and other Indians on the islands or “‘ Banks’’ number some fifteen 
or twenty.°® 

After all, despite the little that can be gathered concerning 
these extreme southerly Algonkian, one or two conclusions, I think, 
may be drawn. One is, that the Machapunga, Pamlico, Chowan 
and probably the Neuse Indians were ethnically a branch of the 
Powhatan group. Their range extended southwardly along the 
coast as far as the territory of the Iroquoian and easvern Siouan 
tribes with whom apparently they were at first unfriendly. Their 
numerical paucity is another fact denoted by historical references. 
Consequently, taking these facts into consideration, I feel warranted 
in inferring that the Carolina Algonkians were comparatively 
recent intruders into the region and formed the last offshoot of the 
general Algonkian movement southwards along the Atlantic coast. 
Step by step, it seems wherever the advancing bands settled down, 
the migration appears to have been continued later by a smaller 


1 Ibid., p. 39. 

2 Ibid., p. 39-40. 
3 Ibid., p. 74. 

4 Ibid., p. 168. 

5 Ibid., Vol. V, p. xli. 
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offshoot, until the moving force had expended itself. The south- 


ward Atlantic drift, illustrated by the Carolina group, is indeed in 


harmony with a general Algonkian migratory tendency which I 
have already dealt with in the case of the Micmac, Ojibwa, and 
Naskapi.*‘ 

4** The Family Hunting Territories and Social Life of Various Algonkian Bands of 


the Ottawa Valley,"" Memoir 70 (Anthropological Series, no. 8), Geological ‘Survey of 
Canada, Ottawa. 
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METHODS AND PRINCIPLES 


Introduction to the History of Religions. CRAWFORD HOWELL Toy, 
Professor Emeritus, Harvard University. Ginn and Company: 
Boston, New York, Chicago, London, 1913. Handbooks on the 
History of Religions, vol. rv. Ed. by Morris Jastrow. Pp. 639. 


The announced object of the book is ‘‘to describe the principal 
customs and ideas that underlie all public religion.” After an introduc- 
tory chapter on the nature of religion, the soul, early cults and ceremonies, 
totemism and taboos, gods, myths and magic, the higher theistic and 
social developments of religion, are treated. The literature of the subject 
has been thoroughly examined as appears from the numerous references 
scattered through the book and the long bibliography at the end. 

For the ordinary scholarly reader and student with the current 
views concerning the less advanced peoples and their psychology this 
book ought to prove thoroughly satisfactory. The few ethnologists 
who have had field experience and intimate contact with the peoples 
chiefly concerned in the subject matter of the book will of course have 
many doubts as they turn the pages. For one thing, they will doubt 
the value of many of the documents cited as the sources of the informa- 
tion given. It is not an easy thing to know the religious ideas of an alien 
people, usually a people speaking an unknown language. They know, 
too, that many of the terms used, such as totemism, animism, gods, and 
demons, do not stand for blocks of stone of uniform substance and size, 
capable of being combined into artistic and stable structures. To them 
they are parts of the bedrock of life which split off with uneven cleavage 
into blocks of all sizes and shapes. 

Not only is totemism one thing in Australia and another on the 
Northwest Coast of America, but each reader gives to this term a value 
for himself different from that entertained by others. To be sure, these 
difficulties are encountered whenever it is attempted to represent any 
mass of objective facts in a comprehensible way in a written treatise. 
But somehow religion and especially, ‘all public religion,’’ particularly 
‘the ideas’’ underlying, does seem a stupendous task to one who realizes 
how difficult it is to learn much about any one particular religious system. 
277 
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Ethnological field workers better be content in adding to the difficulty 
of writing such books as this by piling up a greater mass of conflicting 
data from the peoples with whom they are thrown. 


Piiny E. GoppARD 


NORTH AMERICA 


The Family Hunting Band as the Basis of Algonkian Social Organization 
(American Anthropologist, N.S., vol. 17, 1915, pp. 289-305). F. G. 
SPECK. 

Family Hunting Territories and Social Life of Various Algonkian Bands 
of the Ottawa Valley. F. G. Speck. (Geological Survey, Canada. 
Memoir 70. No. 8. Anthropological Series.) Ottawa, 1915. 

It is but seldom that a purely descriptive ethnological monograph 
commands attention as of peculiar significance, over and above the 
concrete data contained in it. Such is the case, however, with both of 
Dr. Speck’s studies of the family hunting territories among the Algonkian 
Indians. The studies are brief, in part vague, almost fragmentary; 
nevertheless the specific contribution which they bring is definite and 
carries conviction. The concept of ‘‘family hunting territory’’ has come 
tostay. Itis, therefore, scarcely too much to say that in their theoretical 
significance for the study of social organization, Dr. Speck’s monographs 
may be designated as epoch-making. 

The tribes dealt with specifically to date embrace the Dumoine, 
Kipawa, Timiskaming, Timagami, Mattagami, Whitefish, Penobscot, and 
Micmac. Among all of these the family hunting territories are found. 
A map is appended to the Geological Survey monograph on which the 
hunting territories of the first six of the above bands were traced by 
Dr. Speck’s informants. Here a question arises: to what extent are the 
outlines of the territories as given on the map due to interpolation? 
We read that brooks, rivers, rocks, lakes, were used as delimiting features 
of territories. It would be of great interest to learn just what specific 
features were used by the Indians in constructing the map, in other 
words, what was the mechanism of its making? Dr. Speck has already 
carried his investigations to other tribes and promises further maps. 

Another point calls for further elucidation. We are to understand 
that the paternal families comprise blood relatives, but also women 
married to the men of the family and adopted persons. The families 
have names, usually nicknames, among the Penobscot animal names. 
Now, does a woman after marriage assume the family name of her 
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husband, or does she keep her tather’s family name? I gather from the 
context that the former assumption is correct, but no room for mis- 
understanding should be left in a point of such importance. 

The bearing of this appears particularly in the case of the Penobscot 
whose organization differs from that of the other tribes described in so 
far as the family groups here assume animal names, have a myth which 
represents the members of the group as closely related to their eponym, 
believe in psychic and even physical similarity between family members 
and their eponymous beasts, etc. Clearly, we have here a peculiar 
type of totemism, the families taking the place of the totemic clan or 
gens. But is the totemism strictly hereditary or is it so only in the case 
of the man, whereas the woman belongs to her father’s family and totem 
only until her marriage? On the answer depends whether we shall have 
to regard the Penobscot as organized into strictly hereditary paternal 
families, in which case there would be intersecting totemic groups, prac- 
tically gentes, or into paternal families not strictly hereditary, in which 
case the family and totemic units would coincide. The latter seems to 
be the case, but again a definite statement is imperative. 

The Algonkian families, with their hunting territories, seem to con- 
stitute an intermediate link—in the analytical, not necessarily the his- 
torical sense—between the tribes with the so-called loose social organiza- 
tion, such as the Eskimo or the tribes of the Plateau area, and the 
tribes with the strictly hereditary and clearly defined social units, as 
represented in the Northwest, Southwest, Northeast, Southeast, and 
among the Southern Siouans. In view of this fact, the danger lies near, 
and perhaps Dr. Speck has not altogether escaped it,—of confusing the 
hunting territories of the Algonkian with the much less definite tendencies 
towards group prerogatives in hunting and fishing places which are so 
very common among the Indian tribes of loose, as well as of definite, 
social structure. 

The author's data also provide interesting glimpses into the dynamic 
aspects of the situation. Hunting territories become subdivided through 
the hereditary assignment of sections of a territory to several brothers 
upon the death of their fathers. On the other hand, when a family 
becomes extinct in the male line, the territory is subdivided among 
relatives, thus leading to accretions in their holdings. 

The relation between the families, on the one hand, and the totemic 
clans, on the other, is highly instructive. The data bearing on this point 
will be found in the Geological Survey monograph. It seems obvious 
that the paternal family is the social unit par excellence, whereas the gens, 
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while regulating exogamy, is of relatively slight importance. Dr. Speck 
is probably right in ascribing the gens in this district to Ojibwa influence; 
and the mechanism he suggests, infiltration through intermarriage, seems 
adequate to account for the facts. But here again specific illustrations, 
if available, would be most welcome. However that may be, the 
Algonkian situation is certainly most illuminating, and impresses one 
somewhat as a verkehrte Welt, for whenever families coexist with clans 
or gentes one is accustomed to find that the latter units reign supreme. 

Many details supplied by the author bespeak the rational and 
teleological character of the institution he describes. Thus, the large 
islands on Lake Timiskaming were regarded as ‘“‘common property, or 
more properly reserves, to be occupied and hunted on when the families 
came together in the spring for the social re-union”’ (Memoir, p.5). The 
most surprising data are those referring to the “farming”’ of animals. 
We are told that, 


the game was kept account of very closely, so that proprietors knew about 
how abundant each kind of animal was, and hence could regulate the killing so 
as not to deplete the stock. Beaver were made the object of the most careful 
“farming,” the numbers of occupants, old and young, to each ‘‘cabin” being 
kept count of. In certain districts, moose, or caribou, were protected during 
one year, in other districts the next year. The killing of game was regulated 
by each family according to its own rules (Memoir, p. 5). 
Although supported in substance by the speech of Chief Aleck Paul 
(American Anthropologist, pp. 294-5), the above statement obviously 
presents but an approximation to the truth and must, on the whole, be 
regarded as an exaggeration. Particularly when the hunting territory 
is several hundred, or even a couple of thousand square miles in extent, 
the Indian proprietors cannot be conceived as having even an approxi- 
mate knowledge of the available numbers of a particular kind of animal. 
On this, as on some of the other topics presented in Dr. Speck’s papers, 
more definite information is sorely needed. But even in their present 
somewhat tentative form these data on aboriginal gaming rules con- 
stitute a most fascinating chapter in the Indian’s book of knowledge. 
Before closing, I should like to repeat most emphatically that Dr. 
Speck is to be congratulated upon these significant results of his re- 
searches. Ethnologists will eagerly look forward to still other publica- 
tions on the same topic. May there be many of them! 


A. A. GOLDENWEISER 
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Family Hunting Territories and Social Life of Various Algonkian Bands 
of the Ottawa Valley. F.G. Speck. (Memoir 70, No. 8, Anthro- 
pological Series of the Publications of the Geological Survey of 
Canada.) Ottawa, 1915. 

Myths and Folk-lore of the Timiskaming Algonquin and Timagami 
Ojibwa. F. G. Speck. (Memoir 71, No. 9, Anthropological Series 
of the Publications of the Geological Survey of Canada.) Ottawa, 
1915. 

I am sure all American ethnologists are glad to see that the eastern 
part of Canada and America is at last receiving the attention of field 
investigators. That the ethnological department of the Geological 
Survey of Canada realizes the importance of this area is shown by the 
fact, that six of the nine memoirs, so far published, deal with either the 
Eastern Algonkin or Iroquois. To Dr. Speck more than any other 
investigator we owe our recent knowledge of this region, for he has already 
published four memoirs on the Eastern Algonkin and has another ready 
for press; not to speak of his work on the Penobscot, which | suppose we 
may hope to see in the near future. 

In the first of these memoirs under discussion Dr. Speck describes 
the Hunting Territories and Social Life of the Bands of the Ottawa Valley. 
It is not worth discussing the ethnology and inter-tribal relations, which 
Dr. Speck treats in the first two sections for he says that he is “trying 
to prepare” a paper on that subject. On pages four to eight Dr. Speck 
deals with hunting territories of the Timiskaming Indians. It is evident 
that Dr. Speck realizes the “‘sketchiness”’ of this part of the paper for he 
says that his information about the Timiskaming band is not of so high 
a grade as that secured from the Timagami band. His treatment of 
marriage is perhaps more inadequate than his treatment of the other 
aspects of their social life. In fact his whole treatment of the Timiska- 
ming band is little more than an attempt to enumerate the hunting ter- 
ritories of this region, and his table would be of considerably more value 
if he gave the number of members of each family. His treatment of the 
Dumoine River and Kipawa bands is too inadequate to bear criticism. 

In Chapter III Dr. Speck describes the hunting territories and social 
life of the Timagami band of Ojibwa. His data on the hunting territories 
is a real contribution to knowledge and he seems to have planned and 
carried out his investigation on this topic with care. He probably thought 
that it would not be necessary to enter into details concerning the clans 
and totems of this people, since they are a division of the Ojibwa, never- 


theless a more extensive account of these topics as well as of “‘wisana’ 
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would have been desirable. On the whole it would have been better if 
Dr. Speck had not dispersed his energies so much but had treated more 
carefully one or two topics—for example, the kinship system and hunting 
territories—for it seems almost impossible to treat the social organization 
of these tribes in twenty-nine pages. 

Of the second Memoir under discussion the first twenty-nine pages 
are devoted to the myths and folklore of the Timiskaming Algonquin, 
and the remaining fifty-eight pages to the myths and folklore of the 
Timagami Ojibwa. They are a substantial contribution to the general 
folklore of the region, but the collection is too small to solve many 
problems. Dr. Speck’s style is not always lucid and his meaning is not 
always clear, as, for example, when he speaks of ‘‘the men and women in 
no particular order, forming a large circle, with their leader at their head.” 
However, it is not worth while enumerating slips of this sort, which, as 
we all know, are very easy to make when writing in haste. 


Wa. Husss-MECHLING 


Composition of California Shellmounds. EDWARD WINSLOW GIFFORD. 
(University of California Publications in American Archaeology and 
Ethnology, vol. 12, no. 1, February 24, 1916.) 29 pp., map. 

At the present time any contribution to archeological method is of 
appreciable value. Mr. Gifford’s suggestive treatment of the California 
shellmounds by a mechanical analysis has brought forth results bearing 
directly on the constituents of the mounds, the proportion of these 
constituents at various depths in the mounds, and inferentially the cir- 
cumstances of shellmound growth and their age. With a full apprecia- 
tion of the difficulties that beset such inferences, we have ventured to 
review those which appear not to have been adequately controlled by a 
full use of the data. 

The data resulting from the mechanical analysis are presented in the 
first section of this paper. These represent the constituents of the 
mounds—vertebrate and shell remains, inorganic matter, and the pro- 
ducts of combustion—in percentages by weight of the total mound con- 
tent and percentages of each constituent for each interval of depth. 
A further analysis of the shell content gives an expression for each mound 
of the proportions of each molluscan species therein and the percentage 
composition according to depth for certain species. 

The relative proportions of the molluscan species in the total content 
of the mounds should serve as an index of the environment of the mounds 
during the period of growth, provided we assume the same ratio of their 
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occurrence at all depths in the mounds. Mr. Gifford’s general inference 


is as follows: 


No evidence of change of environment is afforded by the results of the 
analyses. The definite facts established point the other way: that is, toward 
the continuity throughout shell-mound times of the conditions as they were 
at the coming of the white man. 


Those variations which would invalidate the assumption of uni- 
formity of composition are explained by Mr. Gifford as “nothing but 
instances of the mound-dwellers’ overtaxing the supply of one particular 
shell species and thus being forced to rely more on other species.”” This 
explanation seems to be valid, and its certainty is increased by the fact 
that some of the inferred variations appear to be far-fetched. 

Certain features of the calculation of mound age must be approached 
with a critical attitude. The formula used in this calculation is as 
follows:- 


Total weight of shell or ash aid 
- > Time of mound growth. 
Weight per person per day X Population 
This formula is applied to two mounds, Ellis Landing and Emeryville, 
evidently chosen because their total volumes were known. In an earlier 
calculation, based on the volume of the Ellis Landing mound, Nelson, 
assuming that a constant average of 100 persons consumed 50 shellfish 
each per day, concluded that the period of mound growth approximated 
3,500 years. Substituting this time and population in the formula, 
Gifford finds that the rate of mound accumulation was 0.56 pounds of 
shell per person per day and the ash of 83 pounds of wood per family 
per day. Since the first of these is “reasonable”’ and the second “ moder- 
ate’’ the conclusion is drawn that the assumed age is correct. It seems 
probable that the shells of 50 shellfish weigh more than 0.56 pound, in 
which case their assumed equivalence would be disproven. Since the 
Emeryville mound approximated the Ellis Landing mound in size, a 
population of the same size was assumed, the unit weights for shell and 
ash substituted, and its calculated age using shell found as 3,300 years 
or using ash as 3,700 years. Since the calculated ages of these two 
mounds chosen at random agreed so closely, the conclusion was drawn 
that the estimates were corroboratory. 
Granting the initial assumptions of population and unit consumption 
of shell and wood, an obvious objection arises against regarding the 
estimated ages of these two mounds as in any way corroboratory. It 
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is an accident that the ratios of shell to ash in these mounds are similar. 
Turning to the whole series we find this ratio varies as follows:— 


Sausalito 13 tor 
San Mateo Point 10 tol 
Ellis Landing, Greenbrae and San Mateo stor 
Emeryville and San Francisco 4tor 
Castro 3 tor 
San Rafael, Carquinez and West Berkeley 2tolr 


It is obvious that the discrepancies in the ages estimated by the shell 
and ash methods using these other ratios and assuming the same-units 
of consumption would invalidate the method. Again, with similar 
ratios of shell to ash, mounds of the same volume must of necessity yield 
the same estimate of age, but vary the volume and the ages are in no 
way corroboratory. A general statement that where the lower ratios 
apply “it does not mean merely that the inhabitants burned more than 
the usual amount of wood; but it undoubtedly means that the mound 
was built up more slowly than others with a less amount of ash"’ does 
not establish the fact, but if true would invalidate the method used above. 

In this area where cultural evidence indicates a long and continuous 
occupation with but little variation in the individual traits, chronological 
evidence is at a premium and Mr. Gifford’s contribution cannot be 
underestimated. The treatment of each mound separately by these 
methods is a desideratum. 


LESLIE SPIER 


ASIA AND OCEANICA 


The Oraons of Chota Nagpur: Their History, Economic Life and Social 
Organization. SARAT CHANDRA Roy, M.A.; with an Introduction 
by A. C. Happon, M.A., Sc.D., F.R.S., M.R.I.A. Ranchi, 1915. 
Pp. x1x, 491. Illustrations and a map. 

The Oraon, who are described in this volume, are one of the more 
northerly of the Dravidian-speaking peoples of India, now occupying a 
considerable portion of the Chota Nagpur plateau. They have as 
neighbors the Santal (a Munda tribe) and several other groups of ab- 
original peoples of much interest. Closely allied to the Maler (Male, 
Malto) of the Rajmahal Hills, they formerly lived far to the southward, 
Grierson placing them definitely in the Carnatic. From this southern 
home, their migrations were long and apparently somewhat complex, 
ultimately leading them to their present habitat, whence they drove out 
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the earlier Munda-speaking occupants. They have probably mixed to 
some extent with these, and with Hindus during their long peregrinations. 

The general culture of the Oraon is distinctly above that of the lower 
aboriginal tribes. They are agriculturalists, depending largely on rice 
and millet, and employing terrace cultivation to some extent, although 
without any artificial irrigation. In common with many aboriginal 
peoples of southeastern Asia, they are very fond of rice beer, which is 
made and consumed in large quantities on festival and ceremonial 
occasions. Animal foods in general are little eaten, and the totemic 
animals of each clan are taboo to its members. The Oraon dwellings 
are rectangular wattle and daub structures, with thatched roofs. The 
villages are mere orderless groups of dwellings, but a dance ground, a 
men’s house and a girl’s house are invariably present. The bow (the 
arrows not infrequently unfeathered), the spear and slightly curved 
throwing clubs are their chief weapons. Metal working and pottery 
making are little practised, but cotton cloths of moderate fineness are 
rather extensively manufactured. 

The Oraon are divided into sixty or more exogamic totem clans, 
named after animals and plants. No descent from these is claimed, but 
they are supposed to have aided or protectéd the clan-ancestor in some 
way. Descent is apparently in the male line. No phratry grouping of 
the clans has been observed. Quite strict taboos are in force among 
the members of a clan in regard to the totem, and not only will an Oraon 
himself abstain from killing, eating or using his totem, but he will 
attempt to prevent others doing so in his presence. In the case of totems 
such as rice, salt, etc., whose use is indispensable, only some special 
form or manner of eating it is forbidden. There are also interesting 
cases of the transference of totem taboos to other objects which happen 
to have in fact or in name, a resemblance to the totem proper. Thus 
the Tiger clan must abstain not only from the tiger, but from the squirrel, 
whose stripes suggest the tiger; the Monkey clan extend their taboo to 
a tree which bears the same name as the monkey, and therefore may 
neither cut or burn it, nor sit under its shade. No distinctive badges or 
personal marks symbolic of the totems are in use, although there is a 
possibility that the wooden figures carried in certain clan festivals, may 
represent the totems of the village founders. 

Every village has, adjoining the dance ground, a men’s house, to 
which all boys go at the age of eleven or twelve. There are three grades 
of membership, through which all must pass, remaining three years in 


each of the lower grades, and in the upper until they are married. Cere- 
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monies for the admission of boys into the lowest rank are held every 
three years, and involve rituals designed to make the individual a good 
hunter, and to ensure fertility. An institution on similar lines is in 
existence for the girls, but its exact location is supposed to be kept secret. 
One of the duties of the girls is to make mats for the boys in the men’s 
house. For the girls, a fecundity ceremony is held, involving the use of 
germinating grain, the sprouting plants being later presented to the boys. 
The girls visit the boys secretly and nearly complete premarital freedom 
of intercourse is allowed. Each village has its head-man or chief 
whose authority is very considerable, and who sometimes is one with 
the village priest. The villages are grouped in “parhas’’ or larger com- 
munities of from seven to twenty or more villages, and for these larger 
units, there is a fairly efficient form of central organization. 

According to tradition, when the Oraon settled in their present 
habitat, the land was cleared and occupied by groups of brothers or 
cousins, to which family group the land thus belonged. Ceremonies 
were held by these groups to propitiate the disturbed spirits, and each 
sept today thus holds its land and has its own group of spirits, to which, 
at annual gatherings of the members, offerings are made. Part of the 
forest-land was set aside for the general spirits, the ritual for whom is in 
the hands of the village priest. The Oraon have a well-developed cere- 
monial life, some of the rites relating to agriculture, others to the tribal 
hunts, etc. It is interesting to note in connection with these latter, 
that while the men are away on the hunts, the women dress and act as 
men. Marriages are prohibited in the spring prior to the Sarhul festival, 
in which the marriage of the Sun and Mother-Earth is symbolized by 
that of the village priest and his wife. The dead are either cremated or, 
in case the death occurs during the summer months, buried until after 
the harvest festival, when the ‘“‘great marriage of the dead,” is held. 
The bones are then exhumed and burned, the ashes being deposited 
usually in a stream of running water. The spirits of the dead are sup- 
posed to go to an underworld, where they are dependent upon the offer- 
ings of food made by their descendants, over whom they are supposed 
to watch. The origin tradition in its account of Dharmes and the 
twelve Asurs, in which the latter are induced to cremate themselves 
alive in the hope of securing great riches, has many interesting analogues 
in southeastern Asia and Indonesia, and seems to rest upon a very early 
and widespread foundation. 

The volume, of whose store of detailed information the foregoing 


brief sketch can give but an imperfect idea, is to be followed probably 
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by another, in which especially the religious life, language, and folklore 
of the people is to be treated. Probably in this second volume a some- 
what clearer idea will be given of the sequence of ceremonials and their 
relations, a matter rather hard to gather from the accounts given in the 
present study. It would greatly add to the usefulness of the book, if the 
index were fuller and more carefully prepared. One looks in vain in the 
index to this volume for a score of important headings, the larger part 
of the references given being to relatively unimportant details. 

Mr. Roy, who by the way has written a previous volume on the 
Mundas of this same region, has by his painstaking gathering of material 
and its publication in such generally admirable form, done a most signal 
service for Indian ethnology, and has amplified and added to the informa- 
tion given in regard to the Oraon in recent years by Dehon, Grignard 
and Hahn. Had we as excellent studies of ten or fifteen other Indian 
tribes, we should feel that we were on the way toward unravelling some 
of the troublesome problems of the marvelously interesting Indian area. 
May the author be encouraged to continue his valuable work, and may 
his example stimulate others of India’s sons to do for other tribes, what 
Mr. Roy has done and plans to do for the Oraon. 

R. B. Dixon 


The Turano-Ganowa'nian System and the Nations of North-East Asia. 
(To commemorate the fortieth anniversary of Morgan’s “Systems of 
Consanguinity and Affinity.”) Leo STERNBERG. (International 
Congress of Americanists; Proceedings of the XVIII Session, London, 
1912. Pp. 319-333.) 

While Morgan was so deeply impressed with the resemblance of 
South Indian and North American kinship terminologies as to infer 
the common origin of the Asiatic and American races, he lacked evidence 
for the occurrence of a similar system in the immense intervening area. 
This deficiency Dr. Sternberg now attempts to supply. 

The system of the Gilyak of the Amoor region is the most typical 
representative of the Turanian type, indeed it is more classificatory 
than most classificatory systems since the terms for husband and wife 
are not individual but class terms. This terminological feature, accord- 
ing to the author, is simply a reflection of the actual marriage regulations, 
by which a whole group of men have marital rights over a group of women. 
Cross-cousin marriage occurs with its terminological consequences, and 
sociological differences between the Western and the Eastern Gilyak 
find expression in nomenclature. The punalua family occurs as a sub 
19 
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ordinate feature, but the orthodox form of group marriage is for members 
of a certain clan to marry into one certain other clan,—in other words, 
a group of clan brothers marry a group of clan sisters while Morgan 
suppesed that the members of one of the groups might not have been 
related. From this Dr. Sternberg concludes “that the so-called punalua 
family, on which Morgan based the Turanian system is not the true 
original form from which this system has evolved.” I believe this con- 
clusion is correct, but do not see that it is established by correct reasoning. 
Why could not the heterodox Gilyak form of marriage represent a 
survival of primitive conditions rather than a breakdown of ancient 
custom? And, apart from this purely logical consideration, how can a 
principle of such importance be inferred from a single concrete case? 

Among the Tungus the author found a similar classificatory system, 
which differs, however, in one interesting feature from that of the Gilyak, 

a confusion of generations inasmuch as a man’s “elder brothers”’ 
include his father’s younger brothers. This terminological feature is 
accompanied by the exercise of marital rights over the wives of the 
father’s younger brothers as well as of his own elder brothers. 

Among the other northeastern tribes Malayan, or, as we should 
rather say, Hawaiian traits appear in the nomenclature. Thus, among 
the Yukagir brothers and sisters, as well as cousins of every line, both on 
the father’s and the mother’s side, merge into one class. Dr. Sternberg 
holds that the Hawaiian system is not, as Morgan supposed, a precursor 
but a later modification of the Turanian form. It is interesting to find 
independent corroboration from Siberian data for the theory Dr. Rivers 
has developed on the basis of Oceanian material. There is much to 
support this view in the way of general grounds, and Dr. Rivers has 
adduced some positive testimony to show that the direction of the change 
in Oceania has actually been from the Hawaiian to the Turanian rather 
than vice versa. On the other hand, I do not find any such specific 
evidence for Siberia in Dr. Sternberg’s presentation of the case. Here 
again, then, I must regard his conclusion as inadequately grounded, 
though probably correct. 

I refrain advisedly from commenting on certain more special hypothe- 
ses and views advanced by Dr. Sternberg, for it seems better to await the 
fuller treatment of his forthcoming monograph in the reports of the 
Jesup Expedition. He has doubtless extended our knowledge of the 
distribution of the classificatory system and of its variations on Asiatic 
soil. I fear, however, that even a greater similarity than that actually 


found between American and Asiatic kinship terminologies would fail 
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to convince me of the common origin of the American and Asiatic races. 
Kinship nomenclature is a cultural or linguistic phenomenon and may 
demonstrably be borrowed; hence it has no necessary connection with 
race. 

RoBert H. Lowie 


Ein Beitrag sur Ethnologie von Bougainville und Buka mit speszieller 


Beriicksichtigung der Nasioi. ERNst Frizzi.  (Baessler-Archiv. 
Beiheft vi.) Leipzig und Berlin: B. G. Teubner, 1914. Pp. 56, 
70 figs. 


The Baessler-Archiv has given us many important contributions to 
ethnology, this paper by Professor Frizzi of Munich being one of the 
more recent ones. During the years 1911-1912 Professor Frizzi made 
an extended journey to Asia and the South Seas, and spent the last six 
months of 1911 in Buka and Bougainville, the most northwestern of the 
Solomon islands. Here he not only made many anthropological and 
ethnological observations, but also gathered together a representative 
ethnographical collection for the Royal Museum in Munich. In the 
present paper he gives us the results of his ethnological studies, with 
numerous illustrations, not only of native life and industries, but also of 
many ol the objects in his collection. 

The island of Bougainville, the largest in the Solomons, is very 
imperfectly known. Guppy, Ribbe, Parkinson, and Thurnwald are our 
chief sources of information, but their accounts are either fragmentary 
or limited to restricted regions and topics. Frizzi divides the natives 
of Bougainville into six linguistic groups. Within some of these groups 
there are strong dialectic differences between the coastal and interior 
tribes. A sketch map illustrates roughly the location of these groups. 
Most of Frizzi’s material is from the Nasioi, who occupy the east central 
part of the island. 

After the general introduction there are several myths giving the 
origin of the coconut palm, the kanari nut, the “‘sing-sing,”’ and the dog. 
The chief deity is Kumponi, who made the earth and all the other gods. 
He also created man out of the earth, and gave him all the animals, 
vegetables, and fruits which were to serve as food, all of which he took 
out of a cooking-pot. Man has two souls, one of which goes to the 
underworld, while the other remains on earth in the little spirit hut 
erected for it. Mourning and burial customs are described, also marriage 
customs and inheritance, totems, and secret societies. The material 


culture is treated rather fully, with figures of most of the objects. 
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In an appendix Erich M. v. Hornbostel gives the text and musical 
notation of several songs transcribed from phonographic records obtained 
by Frizzi, and discusses briefly their character and relationships. 

From the nature of the case Frizzi’s contribution is necessarily 
sketchy and incomplete, but the numerous observations and illustrations 
that he gives form a welcome addition to our knowledge of this little- 
known region. 

A. B. Lewis 
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DISCUSSION AND CORRESPON DENCE 
UsE INHERITANCE AND CIVILIZATION. 


Dr. KROEBER’Ss recent “Inheritance by Magic’! calls for a word of 
comment. The article is an eminently clever one (in the non-Anglo- 
Saxon sense of the term) and represents, to my mind, a rather striking 
prima facie argument in defence of historic determinism of which Dr. 
Kroeber has proved to be an eloquent advocate. It seems scarcely 
necessary to voice one’s hearty approval of Dr. Kroeber’s forcible 
denunciation of the all too frequent confounding of organic with super- 
organic life on the part of the uninitiated and some of the initiated as 
well. Possibly Dr. Kroeber under-estimates the number of those who 
would agree with him. 

Dr. Kroeber’s principal thesis, however, I take to be his assertion 
that the belief in the inheritance of acquired characters is a function 
of the confusion between biology and history. He says: “It would then 
appear that belief in acquired heredity is merely a result of the failure 
to distinguish between social and organic processes’’ (American Anthro- 
pologist, vol. 18, p. 38). With this proposition I cannot agree, nor do 
I therefore countenance the author's optimistic prediction that ‘when 
this point is once grasped, and the distinction between the forces of life 
and the forces of civilization is courageously adhered to, the eyes see a 
new world. There is no longer any problem of acquired heredity nor 
any possibility of a problem.’’' As against this startling proposition | 
want to submit that the problem of the inheritance of acquired characters 
is fundamentally a problem of biology pure and simple. For one so 
little competent in biology as myself it would be futile to express an 
opinion on the merits of the question, either pro or con; I should insist, 
therefore, that my concern is not with the problem of use inheritance 
but with its logical status. 

Dr. Kroeber himself puts the matter in a nutshell when he writes: 
“There is no doubt that if use inheritance existed, we should have a 
much simpler, more natural, and more convincing explanation of evolu- 
tion, in many cases, than human ingenuity has as yet been able to give 

1 Pages 19-40, above. 


2 The italics are mine. 
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with the principle of natural selection” (ibid., p. 29). And again: “If 
Mendelism rests on anything at all, it rests on the doctrine of the utter 
separateness of what it calls gamete and zygote. This separateness 
may be purely conceptual, but it is the only concept which it has yet 
been possible for anyone to think out that will explain and hold together 
the looming mass of facts heaped up by genetic observation and experi 
ment” (ibid., p. 27). Quite true! It is a case of one concept against 
another, nor has anyone as yet succeeded in bringing about the crystalli 
zation of either in a form less intangible. Those who would insist on the 
causal nexus between the case Civilization vs. Biology and use inheri 
tance, should keep in mind that the problem of the inheritance of acquired 
characters concerns not men a'one, but hogs as well. And, fter all, 
when divested of the obviously absurd association with clearly cultural 
traits, use nheritance is not per se an irrational conception. Herbert 
Spencer's theory of the “circulation of protoplasm,”’ for instance, may 
be wrong, but it is not inherently absurd. Again when Mr. Crawford 
in a recent publication! dealing with certain finely spun Peruvian fabrics 


says that “‘the transition from the cone of carded fibre to the completed 
yarn was a continuous process, or series of finely graded movements,” 
and seeks explanation for this highly specialized accomplishment in 
“marvelous sensitiveness and dexterity of fingers acquired through 
centuries of application of inherited skill,”’ one shrinks from accepting 
the hypothesis; but in doing so he would do well to remember that 
while we are profoundly ignorant of any mechanism by means of which 
such a result coud be brought about, nothing stands in the way of its 
representing an adumbration of some fundamental physiological truth 
but that conceptual separation of the germ cell from the rest of the 
organism which seems to coérdinate so nicely some recent facts of 
experimental genetics. As to mechanism, no one denies the basic fact 
of heredity responsible for the continuity of species and physical types, 
but how much do we know of the mechanism of heredity? A few facts 
of the well-known behavior of macro-organisms; a few more facts of the 
less well-known behavior of micro-organisms; and the limit of our knowl- 
edge is reached. 

To repeat then, Dr. Kroeber deserves credit for having once more 
emphasized the deep-rooted disparity between the biological and the 
historical approach, between physical heredity and the cumulative 
processes of civilization; but he errs, in my opinion, in believing that 

1 The Cotton of Ancient Peru published by the National Association of Cotton 
Manufacturers, 1916, pp. 8-9. 
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he has also solved the problem of use inheritance by proving its non- 
existence, nay, even the impossibility of its existence. Use inheritance 
neither stands nor falls with its application or non-application to civiliza- 
tion. Its roots rest in biology alone, and on biological evidence alone 
will depend its ultimate bloom or up-rooting. 


A. A. GOLDENWEISER. 
COLUMBIA UNIVERSITY, 
New York City 


HEREDITY WitHouT Maaci¢ 


I am in thorough accord with Dr. Goldenweiser’s proposition that 
the problem of acquired heredity is ultimately a purely biological one 
to be solved by biological evidence alone. Every and any problem of 
heredity can of course be legitimately grappled with only by biological 
methods. My essay,! in spite of some prognostications, refers to the 
present, not the future; and deals with the respectively serviceable and 
unprofitable understanding of facts that confront our vision today, not 
with the timeless truth of logical concepts. Personally, I cannot rid 
myself of the conviction, which I have recently expressed, that ‘‘it is 
possible that when the missing factor or element of evolution is discovered 
which neither Darwin nor the mutationists have been able to find, this 
factor will prove to be something superficially similar to use inheritance.” 
But if there is any truth whatsoever in the basic contention that the 
existing explanations of organic or social phenomena by acquired heredity 
are vitiated by a confounding of organic and social factors, it seems 
incontestable that the new explanation which the future may hold in 
store for us will involve a process that in its essential machinery will be 
fundamentally different from the present explanation, or in a sense even 
diametrically opposed to it. When this new explanation shall be 
formulated, the surviving adherents of the dogma of acquired heredity 
will no doubt consider themselves vindicated; whereas actually, I have 
faith, that dogma will have been relegated one step farther into the 
obscurity of the discarded. 

It has been plain for many years that acquired heredity conflicted 
with the overwhelming mass of biological facts. Its only claim to a hold 
lay in the circumstance that there were certain facts which other 
processes also failed to explain. My essay maintains the proposition 
that this circumstance constitutes no valid claim even for tentative 


adherence to the doctrine, because its fundamental bias, which springs 


1On page 39, line 16, for racial read social. 
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from a confusion, is obvious. Other processes of organic evolution may 
be insufficient; but at least their motive and origin and modus are bio- 
logical, that is, organically founded, and they are therefore beyond the 
sphere of the historian to assail. The use inheritance explanation, how- 
ever, being rooted, as a phenomenon in the history of science, in social 
concepts, is assailable in its psychological basis. I should not hesitate 
to declare it an erroneous doctrine if it were supported by a million 
cases of apparently water-tight evidence. The assumed future explana- 
tion, however it may resemble the one of acquired heredity outwardly, 
must differ from it utterly in being a truly organic and not a pseudo- 
organic one. 

The crux of the whole matter lies in the question whether or not 
there is anything superorganic. Some biologists deny this possibility 
outright. Most others will make the admission formally, but refuse 
not to employ the concept of the social, which indeed would be fatal to 
their work—but to leave any room for it; extending organic explanations 
to all phenomena that rest on the existence of organisms. The inclina- 
tion of that chaos which we call civilized public opinion, is the same. 
The very denial, or refusal to recognize the superorganic practically, 
reacts unfavorably on biological science: the social having been treated 
as organic, the delimitation of the two planes is effaced, and purely 
organic phenomena are always open to explanation by social processes, 
as in this very matter of acquired heredity. With all this, it may be 
said, the historian has no concern. This is so, in a sense; biological truth 
and falsity must be settled by biologists. But so far as the sentiment 
of the educated but non-professional world is concerned, historians are 
at equal liberty with biologists to present their claims and to win its 
support so far as they can. And as to their own science or sciences, 
they certainly have every justification, every need even, of putting their 
house in order, and preventing its invasion by alien elements. If biolo- 
gists will join them in a coéperative effort to establish the exact nature 
and the precise limits of the organic and the superorganic, so much the 
better. As long as efforts in this direction are not seriously reciprocated 
from the biological side, students of social phenomena must undertake 
the task alone, as best they may; and their incursions into biological 
fields in the pursuit of this goal are not open to condemnation. Such an 
incursion is what any analysis of the attitude of mind underlying the 
current belief in acquired heredity necessarily is, for students of history: 
it is quite incidental and subordinate to a recognition of the existence, 
and an understanding of the scope and nature, of the superorganic or 


cial. 
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I do not pretend to estimate the number of the “initiated”’ into this 


recognition. I do know that there are those who are uninitiated and 
half initiated—among the public, in biology, and in our own ranks of 
historians and anthropologists; which fact is a reproach and a cloud on 
the so-called enlightenment of our day. If there is nothing beyond the 
organic, let us quit our false and vain business and turn biologists, and 
encourage the world to reason and interpret only in organic terms. But 
if there is a superorganic phase, it behooves us not merely to rest supine 
within our knowledge, but to press this@freat truth at every opening and 
every turn, to brand each error and confusion as fast as it raises its head, 
to stigmatize all half-hearted evasion, to meet argument with argument 
and, if necessary, assumption and assertion with counter assumption 
and assertion, to fight candor with candor so far as may be in us, reason- 
ing with reason, presumption with a challenge; to stir stupidity un- 
ceasingly, harrass cowardice without mercy, and encounter prejudice 
with every weapon and on every condition of its own choosing; until the 
t'me shall come when there will no longer be question of the proportion 
of the initiated, but a true democracy of ‘he intellect shall prevail in 
which there are no more uninitiated or outcast, in these matters at least; 
when we shall be able to push on to the next of the problems that lie 
before us in infinite series. 


A. L. KROEBER 
UNIVERSITY OF CALIFORNIA 


REMARKS ON THE AZTEC CALENDAR SYSTEM 


Dr. Waterman, in his recent paper, ‘‘The Delineation of the Day- 
Signs in the Aztec Manuscripts,’ has presented a comprehensible and 
concise interpretation and exposition of the workings of the calendar 
system of the Aztec. It is by no means my intent to review or to 
criticize this presentation, but rather to amend it by voicing some ideas 
which presented themselves during its perusal. 

The Aztec cempoalli, as Dr. Waterman remarks (p. 302), has been 
generally interpreted as a month, though having absolutely no relation, 
as hasthe modern month, to the phases of the moon. It is easy to see 
how this interpretation has arisen, the cempoalli consisting of twenty 
days and thus approaching, more closely than any other Aztec temporal 
division, the length of the lunar month. If, however, we analyze the 
Aztec calendric elements from the point of view of their progressions, 

1 University of California Publications in American Archaeology and Ethnology, 


xi, 6. 
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rather than of their respective lengths, a different interpretation imme- 


t diately presents itself. Dr. Waterman, though explaining that the 
cempoalli should not be interpreted as a month, yet commits the error 
of analogizing it with the Roman month in his later discussions (p. 309). 
' Thus he states that the Aztec dated their days in sequence in a manner 


which would correspond to our progression January one, February two, 
Varch three, etc., concluding that this system is “utterly different from 
what we happen to do ourselves" and “the last thing probably to suggest 
itself if one of us were inventing a calendar system.” Such an interpreta- 
tion is calculated rather to make the average student despair of ever 
comprehending the vagaries of the Aztec calendar. As a matter of fact, 
if properly interpreted, the system is strikingly like the European. 

In both the Gregorian and the Aztec calendars two main categories 
of time are, or were recognized; one composed of a definite number of 
named days, the other of a definite sequence of numbered dates, 7. e., the 
week and the month respectively. The cempoalli is consequently the 
Aztec week, not the month. This interpretation was recognized by 
Seler in ‘‘The Tonalamatl of the Aubin Collection” (p. 6), though not 
on the above grounds. The fact that the “week” thus consisted of 
twenty days and was the more important factor in dating, while the 
“month” consisted of only thirteen days and was entirely disregarded, 
need not disturb us. The Aztec thus dated his days in sequence Monday 
first, Tuesday second, Wednesday third, just as we. When he reached 
Cane, the thirteenth, he began the dates over again with Ocelot the first, 
just as naturally as we follow Wednesday the thirty-first with Thursday 
the first. Neither did he feel constrained to commence his dates over 
again anew after he had run through his twenty days, any more than we 
feel compelled to follow Saturday the seventh with Sunday the first. In 
both systems there are two continuous and simultaneous, though inde- 
pendent, progressions. 

The crux of the difference between the Aztec and the Gregorian 
calendars is that the Aztec used only the day and the date, as Water 
the eleventh, while we interpolate also the name of the month, as Friday, 
March the eleventh. Moreover, we disregard the name of the day for 
purposes of dating. But let us suppose that we did not use the names 
of the months for purposes of dating but used the day names instead; 
the two systems would then be perfectly analogous. Thus the Aztec 
used twenty days and thirteen dates in all possible combinations, a total 
of 20 times 13 or 260 indices, while we use seven days and thirty (more or 


less) dates, a total of 7 times 30 or 210 indices. Thus in the solar year, 
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a duplication of 105 indices occurred in the Aztec calendar, while in ours 
a duplication of 155 indices would occur if all our months were of regular 
length. Thus in this year (1916) many of the indices will occur only 
once. Sunday the first can occur only in October, Tuesday the sixteenth 
only in May, Thursday the twenty-ninth only in June. But Monday 
the fourth may be a given day in either September or December, Wednes- 
day the fifteenth in March or November, Saturday the nineteenth in 
February or August. Due to the irregularity in the lengths of our 
months, some indices occur three times in our calendar year, as in the 
months of January, April, and July of this year. This would not be so 
if, as in the Aztec calendar, all months had the same length. It will be 
readily seen that such a system has great disadvantages in a modern 
civilization, but was a perfectly satisfactory scheme in a society where 
the principal purpose of the calendar was to distinguish lucky from 
unlucky days, such as the determination of our unluckiest of all days, 
Friday the thirteenth, which will fall in October this year. 

Had the tendency to consider the Aztec system as an academic 
philosophical problem rather than a practical working system for the 
distinction of dates been properly avoided, such naive explanations for 
the limitation of the Aztec month to thirteen days as those which Dr. 
Waterman has compiled and criticized might not have been perpetrated. 
Dr. Waterman falls into the same error in stating (p. 323) that, since 
there were twenty day symbols, determined by the vigesimal numeral 
system of the Aztec, “we should certainly expect it to lead to the selection 
of twenty calendar numerals.’” A moment's thought will show one that, 
had 20, or any factor of 20, that is, I, 2, 4, 5, or 10 been used for the 
number of days in the smaller temporal division, every cempoalli would 
begin with the numeral 1 and no distinction could have been made 
between them without further appending the name of the cempoalli 
as a whole. . 

It was obviously a desideratum, if not an absolute essential, that such 
a number be used in combination with the twenty day-signs that the 
entire number of possible combinations of day-sign and number (index) 
be exhausted within the solar year with as little duplication as possible. 
It has been shown that no factor of 20 would accomplish this result. 
Similarly, if the number 8 were used, every other of the eighteen cem- 
poallis in the solar year would be alike; if 3, 6, 12, or 15, every third; if 
16, every fourth. If 7 or 14 were used, every seventh cempoalli would be 
alike, every index occurring at least twice in the solar year, the majority 


three times. If 9 or 18 were used, every possible index would occur 
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twice yearly. There remain as possible integers 11, 13, 17, and 19, each 
of them exhausting a large number of indices and leaving as a residue a 
varying number of indices which must be repeated in any given solar year. 

Here the calendrists were brought face to face with a dilemma. 
They must choose between a numeral such as 11, which left a large 
number (145) of duplicate indices in the year, and a numeral such as 17 
which, though permitting but few duplicate indices during the year (25), 
yet, because of its high numerical value, must have involved considerable 
difficulty in writing and reading. For it must be borne in mind that no 
system of numerical orthography had been evolved for the writing of dates, 
and that to write the number 17 required drawing laboriously seventeen 
circles. Is it too much to suggest that the number 13 was adopted as a 
mean between the equivocal 11 and the laborious 17? 

Again, let us suppose that Aztec custom required or preferred that 
the year begin and end with the same date, as it actually did. The only 
one of the three numbers is 13, indced the only one of the higher numbers 
besides 7 and 14 which will secure this end. This may well have been 
a causative factor rather than a secondary result, as already suggested 
by Dr. Waterman (p. 313). It is interesting to note that our calendar 
attains the same result by the use of one of the above-named alternate 
integers, namely 7, so that our year normally begins and ends on the 
same day of the week. 

This seems to me to be a more rational explanation for the existence 
of the element thirteen in the Aztec tonalamatl, not that it is derived from 
intricate astronomical observations, nor from religious custom, nor yet 
from the addition of ears and noses, but merely that it is the number 
which most satisfactorily fulfills the requirements for the practical 
purpose to which it was put, the distinction of dates. Nor is it necessary 
to assume that some Aztec Gregory figured it out as we have done; in 
the course of time, through natural observation and correction, the exact 
combination most satisfactory to the case must eventually have been 
evolved. 

J. ALDEN MASON 

UNIVERSITY OF CALIFORNIA, 

BERKELEY, CALIFORNIA 


Dr. Speck’s “THE Famity Huntinc BaAnp” ! 


I SHOULD like to discuss a few points raised by Dr. F. G. Speck’s paper 
in a recent number of the Anthropologist, called ‘‘The Family Hunting 
Band as the Basis of Algonkin Social Organization.”’ In dealing with 


1 The American Anthropologist, Vol. 17, pp. 289-305. 
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tribes who have been as long subject to European contact as the Micmac, 
Malecite,and Penobscot we must always face the fact that the information 
which we obtain is at its best very uncertain; therefore it is not surprising 
that Dr. Speck did not find out what often takes more of the qualifications 
of a detective than of a trained ethnologist. What is surprising is that 
one of Dr. Speck’s experience should state so categorically that the Micmac 
had a social system which was radically different from the Penobscot 
social system. Now I do not approve of such a loose use of the term 
totemism which will include the Penobscot system; still if we care to 
apply that name to the Penobscot system we must apply it to the Micmac 
as well. What seems to lead Dr. Speck to call the Penobscot system 
totemism, is the fact that the Penobscot were divided into bands which 
as a rule had animal names. Now this is precisely what the Micmac 
had, notwithstanding the fact that Dr. Spec’ states categorically that 
they did not, although he makes no attempt to justify his utter disregard 
and flat denial of published statements to the contrary. Professor 
Ganong, who knows New Brunswick probably as well as anyone living, 
writes that the Micmac at Restigouche composed the band that bore the 
name of Salmon and that the present Micmac there are well aware of the 
fact. An informant of his at the Miramichi whose name he gives, said 
that the Miramichi country was divided into three bands; those of the 
Main Southwest Miramichi were the sturgeon band, those of Little South- 
west Miramichi were the beaver band, while those of the Northwest had 
an emblem of a man with a drawn bow. 

When one undertakes the study of a people who have to a large extent 
lost their culture, it is always advisable to consult writers who had an 
opportunity to observe them before they had been very long under Euro- 
pean contact. This Dr. Speck has failed to do, for had he consulted the 
writer who is best known on the Micmac, he could not possibly have 
overlooked the fact that the Micmac must have had an organization 
similar to that which Dr. Speck ascribes to the Penobscot. The author 
I refer to is Le Clercq who wrote the Nouvelle Relation de la Gaspesie and 
who lived among the Micmac for twelve years during the latter part of 
the seventeenth century. Le Clercq states that the Indians at Resti- 
gouche wore a salmon, those of the Miramichi belonged to a band which 
had an emblem very similar to a cross, and that all the other bands of 
Micmac had their particular emblem. The subject is not worth going 
into further here as I am giving it a full discussion in a memoir which I 
am at present writing for the Geological Survey of Canada. Besides it 


has already been fully described by my friend, Professor Ganong, in the 
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introduction to his most valuable work published as the fifth volume of 
the publications of that well-known organization ‘‘The Champlain 
DOC iety.”’ 

A few more points of Dr. Speck’s paper seem to require discussion 
before I conclude, for they are not self-apparent and may, like the state- 
ment of Dr. Speck’s already considered, merely express his own opinion. 
Dr. Speck states that the Micmac came to Newfoundland about two 
hundred and fifty years ago “by estimate,’’ and from the context we 
naturally assume that this estimate is based on the size of the hunting 
territory of the various bands, those of Newfoundland having larger 
territories than the other Micmac. It is not at all self-evident how he 
can deduce this. Nor is it entirely probable that the Micmac came there 
two hundred and fifty years ago; certainly we have every reason to believe 
that the present Micmac territories in Newfoundland are of a much later 
date, for Chappel, who questioned the Micmac in the early eighteenth 
century, found that they stated that they only occupied those territories 
after the war for American Independence. Dr. Speck should at least 
explain his method better, for to us it is not clear how he can argue that 
the Micmac came to Newfoundland two hundred and fifty years ago 
because their hunting territories are larger than the mainland Micmac, 
whereas the Penobscot came, according to his statements, from ‘territo- 
ries’ which are larger to those which are smaller, though in this case he 
does not give the date. He seems to make his facts fit his fancy or else 
he has a very comfortable method indeed which allows him to use his 
facts in either way he wishes. 

Finally, it may be added that Dr. Speck presents in his paper nothing 
which has not been well known for a long time to the anthropological 
world (though in places he adds details which do not always agree with 
previous statements). Morgan, for example, states that the Abnaki had 
gentes with descent in the male line, which is what Dr. Speck states, 
although he does not make it clear what he means by descent in the male 
line for he states that marriage was largely arbitrary and that exogamy 
did not prevail. Now if he would stop to consider, descent would be both 
in the male and the female line in that case, for both the parents would 
belong to the same band—sturgeon for example—and all the children, 
both male and female, would belong to the sturgeon band. 

Lastly, he does not at all prove, as he states he does, that the organiza- 
tion which he describes was the fundamental one for the Algonkin tribes, 
and that the more elaborate one which we find among some Algonkin 


tribes was merely due to contact with other people. The facts might 
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very well be interpreted to mean that the Eastern Algonkin system is a 
broken-down system which once had exogamous clans. In fact I think 
most people will agree that that is the more probable explanation; at 
least it agrees with Morgan’s statement which after all cannot be dis- 
regarded, especially when it is in line with the facts. 
Wa. HusBs-MECHLING 
EXETER COLLEGE, OXFORD 


NOTE ON LOEWENTHAL’S ‘“‘DER HEILBRINGER IN DER IROKESISCHEN 
UND DER ALGONKINISCHEN RELIGION.” ! 


In the first part of Zeitschrift fiir Ethnologie for 1913, pp. 65-82, Dr. 
John Loewenthal has an extensive article with the above title. The 
undersigned feel that Herr Loewenthal should be highly commended 
for his diligence as shown by his very great command of the literature 
on the subject. At the same time the Iroquoian and Algonquian 
etymologies given are practically all wrong. The fundamental error 
has been that the writer has seized on this and that morphological 
element to bolster his case without due consideration whether such 
elements can occur in the positions desired, or whether synthesis of such 
elements holds good universally. In point of fact, though both Iro- 
quoian and Algonquian may be analytically reduced to the constituent 
grammatical elements, yet synthesis of such elements is restricted, not 
free. 

TRUMAN MICHELSON, 
J. N. B. Hewitt. 


BUREAU OF AMERICAN ETHNOLOGY, 
WASHINGTON, D. C. 


1 Printed with permission of the Secretary of the Smithsonian Institution. 


ANTHROPOLOGICAL NOTES 


Anthropology at the University of Arizona. The progress of anthro- 
pological instruction in colleges is always interesting since it illustrates, 
in part at least, the extent to which the results of research in the science 
are accepted by the thinking men and women of the country. Arizona 
University is the most recent of our American institutions to add a 
course in anthropology to its curriculum and to undertake the serious 
presentation of facts relating to the development of human culture. 
The head of the newly organized department is Professor Byron Cum- 
mings, who, previous to his resignation as Dean of the School of Arts and 
Sciences at the University of Utah, conducted numerous expeditions 
and instructed large classes in archeology at the Utah college. 

The fame of Arizona as a field for archeological research has long 
been recognized but no local effort was made to guide and increase 
public knowledge of archeology until Professor Cummings accepted the 
chair of Anthropology in September, 1915. His first year’s instruction 
divided itself into two parts, embodying, respectively, general courses in 
European and American archeology. During the first semester, a class 
of seven students began its work with a brief glance at the geography of 
prehistoric Europe and the known evidence of the distribution of eolithic, 
paleolithic, and neolithic culture. Special attention was given to ancient 
man and his problems in England, France, Germany, and Italy. In 
like manner, the students gained a workable knowledge of early Egyptian, 
Assyrian, Cretan, and Grecian culture, the latter being traced to the 
Persian invasion. 

For the second half year Professor Cummings is centering attention 
upon the American field. That this phase of the subject is more inter- 
esting to western students and that the first part of the course gained 
considerable popularity, is evident from the fact that the class now 
numbers twenty. The geological history of the continent was briefly 
treated, before the American red race, with the several theories of its 
origin, received consideration. Instruction also covers the ethnology 
of the American tribes, especial emphasis being laid upon those of the 
great plateau region of Arizona, New Mexico, Utah, and Colorado. 
Professor Cummings intends that the first year’s course in general 
European and American archeology will serve merely as a foundation for 


393 
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more advanced instruction, and hopes, at the same time, that it will be 
recognized as a proper basis for the study of history and sociology. 

The University Museum was opened the second week in January 
and has already attracted much attention from the citizens of Tucson, 
and Arizona generally. Responding to a popular demand, Professor 
Cummings has undertaken to deliver a series of ten Monday evening 
lectures, and these are being largely attended by students, faculty, and 
townspeople. The program is meritorious and well deserves the support 
which recent information indicates it is receiving. The printed invita- 
tions bear the following subjects: 

1. Geology of the Glacial Age and Man in the Glacial Age. 
February seventh. 
2. Periods of Human Culture: The Stone Age. 


February fourteenth. 
3. Mound Builders of the Mississippi Valley. 
3 PI 3 


February twenty-first. 
4. People of the Great Plateau: Nomadic and Sedentary Tribes. 
February twenty-eighth. 
Prehistoric Arizona: The Cave Dwellers. 


on 


March sixth. 
6. Prehistoric Arizona: The Cliff Dwellers—Their Agriculture and Architecture. 
March thirteenth. 
7. Prehistoric Arizona: The Cliff Dwellers—Their Textiles. 
March twentieth. 
8. Prehistoric Arizona: The Cliff Dwellers—Their Pottery. 
March twenty-seventh. 
g. Prehistoric Arizona: The Cliff Dwellers—Their Political and Religious 
Organizations. 
April third. 
10. Modern Arizona: The Hopi and Pima Tribes. 
April tenth. 

THE DEPARTMENT OF ANTHROPOLOGY of the American Museum of 
Natural History will carry on the field-work for the season under two 
main heads: continuation of Southwestern exploration under the Hun- 
tington grant; and continuation of general research in other parts of 
North America under the Jesup fund. 

In the Southwest, Mr. N. C. Nelson will extend his archeological 
excavations of the Galisteo Pueblo group to the southward, and assisted 
by Mr. Earl H. Morris of the University of Colorado will excavate the 
so-called Aztec ruin in the San Juan drainage. The excavations of the 
Aztec ruin are financed by Mr. J. P. Morgan. 


Prof. A. L. Kroeber of the University of California will return to 
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Zuni for further investigation of their social and ceremonial organization, 
and will be accompanied by Mr. Leslie Spier who wil! make stratigraphic 
studies of some of the ruins in the vicinity of Zuifi. 

Jointly with the University of Colorado Mr. Earl H. Morris continues 
the exploration of cliff ruins in the San Juan drainage. 

Dr. P. E. Goddard will probably make a trip to the White Mountain 
Apache of Arizona some time during the year to continue his studies in 
ethnology. 

Dr. Robert H. Lowie will spend a few weeks among the Hopi investi- 
gating their clan system; the remainder of the season he will spend in 
Nevada and the Plains, particularly among the little-known Shoshonean 
tribes. 

Mr. Gilbert L. Wilson will visit the Hidatsa and Mandan to complete 
his investigations of material culture. 
the Delaware 


Valley by Mr. Leslie Spier where Dr. Chester A. Reeds will carry on a 


Some further archeological work will be prosecuted it 


supplementary geological survey. 

Dr. Herbert 3 Spinde n has been give n charge ol the archeological 
survey of Porto Rico undertaken by the New York Academy of Sciences, 
ind is now in the field. In the early part of the season he visited Vene- 


zuela fora preliminary ar< he ologi« al rec onnaissan e. 


SVEN MAGNUS GRONBERGER, of the library staff of the Smithsonian 
Institution, and an Associate Member of the Anthropological Society 
of Washington, died in Washington on April 24, 1916. Dr. Gronberger 
was born at Norrképing, Sweden, August 19, 1866 He graduated from 
the gymnasium of his native place in 1884, spent some time in France 
and England, moved to New York in 1886, and in 1907 entered the 
service of the Smithsonian Institution. At the time of his death he 
had nearly completed a course for the degree of Doctor of Philosophy at 
George Washington University. His chief works are biological, but a 
paper on “ The Origin of the Goths,” dealing with the Gothic migrations 
from Scandza, or Scandinavia, into central and southern Europe, will 


probably be brought out in Sweden. 


AN historical pageant is to be given in Yankton, South Dakota, 
next June, depicting the earlier episodes of the Yankton tribe. The 
musical thernes to be used in the Indian dances and ceremonies will be 
selected from Miss Frances Densmore’s memoir on Sioux music. 

Miss Densmore contemplates visiting Fort Berthold, North Dakota, 
for the purpose of concluding her investigation of the music of the 


Mandan and Hidatsa tribes for the Bureau of American Ethnology. 
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THE SMITHSONIAN INSTITUTION has acquired a collection of 490 
objects illustrating the arts and industries of the aborigines of British 
Guiana, gathered by Dr. Walter E. Roth, of Marlborough, Pomeroon 
River, British Guiana. They will be exhibited after they have been 
photographed. Another collection from this same country, made by 
John Ogilvie, is now en route from San Francisco, where it was used 


in the Museum exposition exhibits. 


Mr. Wuitinc BisHop, of the University of Pennsylvania 
Museum, has returned to Pekin after three months of exploration in 
Szechuen province. Mr. Bishop was at Chengtu, the capital of Szechuen 
province, and traveled some distance northwest from that point to 


examine old ruins and make archeological studies.— Science 


A smoke-dried trophy-head of a Brazilian Indian from the Tapajos 
River in Para, has just been presented to the U. S. National Museum 
by Dr. C. Hart Merriam. It is one of the few specimens of these grew- 
some human trophies in this country, and is on exhibition in the division 


of ethnology. 


Mr. Francis LAFLEscHE, of the Bureau of American Ethnology, 
has gone to Oklahoma to pursue ethnological researches among the 
Osage Indians. He will also visit St. Lovis and St. Joseph, Missouri, to 


examine the Osage Indian collections in these cities. 


Dr. GIUSEPPE SERGI, professor of anthropology in the University of 
Rome, has completed his seventy-fifth year. In honor of the occasion 
the Roman Anthropological Society has decided to publish a volume of 


memoirs.—Science. 


Mr. JAMES Mooney of the Bureau of American Ethnology is about 
to leave for North Carolina, and possibly Georgia and Tennessee, to 


continue his researches among the Cherokee Indians. 


Dr. LEo J. FRACHTENBERG, who has been in the field for the Bureau 
of American Ethnology for the past year, has changed his headquarters 


from Chemawa to Portland, Oregon. 


J. N. B. Hewitt, of the Bureau of American Ethnology, has gone to 
Ontario, Canada, and New York State to continue his ethnologic re- 


searches among the Iroquois tribes. 


FREDERICK STARR, of the University of Chicago, has returned from 


a six months’ expedition to Japan and Korea.—Science. 
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